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IF YOU WISH TO BE HAPPY, BE REASONABLE. 

Morally, we have no more right to cheat ourselves 
than we have to practice deception on others. In 
every profession or business, success depends to a 
great extent on how one’s own status in his profes- 
sion or business is appreciated by himself. He ‘‘ must 
not think more highly of himself than he ought to 
think,” nor go to the opposite extreme by under- 
rating his abilities, and while these remarks apply to 
men in every occupation, they are now directed more 
particularly to those who devise new things for the 
use and benefit of others. 

Some inventors are apt to be over-sanguine, and 
with reason; since no other honorable business 
yields so large a profit with the same outlay 
and with as little risk. By some peculiar mental 
process they induce themselves to believe that an in- 
vention is worth thousands or millions of dollars, 
when the real value may be only hundreds or thou- 
sands. 

A notion of this kind when adhered to is damag- 
ing, and may prevent the inventor from satisfac- 
torily realizing from his labor, whereas by taking a 
rational view of the case he might gain handsomely. 

Two points should be candidly considered by in- 
ventors ; first, the possible value of an invention, and 
second, the actual value of capital and influence. 

Often, very often, the money invested in promoting 
an invention, and the business tact and energy which 
put the invention in commercial shape, are worth 
far more than the invention itself, and even a first- 
class invention is greatly increased in value if backed 
by money and business talent. 

Inventors who realize this, and are willing to make 
reasonable concessions, are most likely to obtain the 
best returns from their inventions. 

Let the inventor for the moment imagine himself 
to be the other man, the capitalist ; would he invest a 
half million, a hundred thousand, or ten, or even five 
thousand dollars in such an invention as his own ? Let 
him be honest with himself. 

Capital is not invested in patents without the ex- 
pectation of large returns. Inventors who sell out 





*1 | their interests should not expect all the profits of their 
# invention. This would be like a jobber trying to sell 





goods at retail prices. 
Our advice then to inventors is, “If you wish to be 
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FARM CHANGES IN ILLINOIS. 
An anomalous state of affairs is reported in the farm- 


Sound waves, demonstration of. %4| ing communities of the State of Illinois. Prospects are 
Steamer, lake. largest............ 370 | 
Street car raile, ‘avantag wisesher: amy | encouraging, crops have been comparatively satisfac- 


| tory of laie, auc jarming iands are steadily increasing 
'in value; yet thrifty and well-to-do land owners, as 


ses | well as tenant farmers, are moving by scores to Iowa, 


Nebraska, Kansas and other Western States. The 
movement, which has been steadily growing for years, 
is look 2d upon with some anxiety because of the un- 
certainty as to what the ultimate result will be. 

The introduction of improved methods of farming by 
the use of machinery of various kinds has made it pos- 
sible for a man with means and energy to cultivate 
large tracts—acres by the hundred. Alongside this is 
another acre-monopolizing tendency on the part of 
moneyed men to buy up desirable lands and rent them 
‘out. These landlords are always ready to add to their 
| holdings, but seldom willing to sell at a reasonable fig- 
jure. These two tendencies make the lot of the small 
| land owner less desirable than was the case in former 

years. If the small holder wishes to add to his acres, 
| he finds it quite impossible from lack of means to do so 
from adjoining farms, and oftentimes from any other 
‘land within reasonable distance, at a price within his 
reach. If, however, he goes to Iowa, Kansas, Nebraska, 
or other Western States, he finds that he can probably 
buy five acres for the same amount of money that one 
would cost in Illinois, and with as many acres at his 





462 | command as he wishes for, and he finds further that 


these new acres are as productive as his old ones, that 
it costs no more to grow his crops, and that transporta- 


1s | tion rates to market are not appreciably greater. From 


this point of view the farmer, especially if he has some 
means, is better off if he leaves Illinois and goes toa 
State farther west than he would be were he to remain 
on his old farm. 

The cause of the movement westward is evidently 
not local to Illinois, is not due to worked-out. lands, 


4558 | oppressive laws. or other such causes, as much to the 


improved methods of transportation which practically 
annihilate distance. But while this westward ten- 


ue | dency may be a beneficial thing to those farmers who 
uses; participate in it, what will be the result in the State 
a of Tilinois, which they leave? In the case of a tenant 


farmer the probability is that another tenant farmer 


uss | Will take his place, although this latter in all proba- 


bility will be of foreign birth, while the former is more 
likely of American birth. Land owners who leave 
Illinois to push west ward sell their holdings largely to 


sp aes adjoining farmers who have the means to extend their 


acreage and who propose to do farming on a more ex- 


= tensive scale, or to landed proprietors who succeed the 
uss ' independent farmer with the tenant farmer. 
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The question is an old one in Illinois and has had 
public attention drawn to it at several periods since 
the organization of the State, but is now assuming a 
serious phase. The situation is quite different from 
what it is in New England, where farms have been 
abandoned for lack of fertility. 
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IMPROVED TRANSPORTATION. 

The inanguration of cable traction on the great 
thoroughfare of this city, involving the transfer of a 
line of cars distributed over many miles of the most 
important artery of the city, shows a new condition of 
things brought about by the new demands of our in- 
creased population. It is but a few years since horse 
ears were introduced upon Broadway. The storm of 
protest which they raised and the questionable 
methods used to obtain possession of the street are in 
the minds of all. The property owners objected, but 
the road was put down. It proved of the greatest 
benefit to all. Now, with larger cars propelled by 
steam power, in place of the overburdened horses, the 
Broadway Railroad appears in a better light than 
ever. In other streets of our city the devotion of two 
thoroughfares to steam transit will soon be seen. A 
cable line will run on the natural surface directly un- 
der an elevated road. Some day may yet see a three- 
storied transportation established—tunnel, surface, 
and elevated. 

While this and other cities have been progressing, 
the country has not been idle. The centralization of 
power and its distribution by the trolley system have 
inaugurated a cheap and rapid transportation system 
for suburban and even rural districts. The country 
roads have been invaded by the trolley. The vigor of 
the movement of the day in favor of cheap transpor- 
tation is here emphasized. In spite of the effects upon 
horses in frightening them, the country roads on all 
sides are presented to electric traction companies if 
they will only put down electric roads. 

The cause of the extensive introduction of this class 
of road is not only to be found in the advantage of 
centralized generation and power. Itis not only the 
wonderful adaptability of electricity for distributing 
power that has made the trolley road a winner in com- 
petition with the old established steam roads. A sin- 
gle car run at frequent intervals, independent of a 
published time table, in point of convenience far sur- 
passes the fewer scheduled trains of steam roads. But 
the free gift to these companies of streets and roads 
ready graded and prepared for their use is the reason 
of their existence. Having no extensive right of way 
to acquire and exempt from the necessity of filling, ex- 
eavating and bridge building on their line, they possess 
an enormous advantage in capitalization over the 
steam railroad. 

Simultaneously with the above the movement for 
good roads has mounted into a national issue. Al] over 
the country are heard the calls for better roads. The 
State of New Jersey, many districts of which are 
famous for their macadamized ways, is admitting the 
trolley cars upon these expensive roads. In this 
there is a measure of inconsistency, unless an adequate 
breadth of macadamized surface be preserved for 
the use of teams. The ideal road has been claimed 
to be a Telford or macadam strip with a trolley line 
on each side. This provides for those who wish to 
pay fare, while the farmer can transport his product 
by the old-fashioned way. It is a self-evident fact 
that horses must become accustomed to the trolley car. 

Already local steam roads have been most seriously 
affected by the competition with trolley roads. A few 
years will see the suburbs of all our cities gridironed 
with these roads. The local business will leave the 
steam roads. The old mud and sand roads will be 
soon replaced in these districts by improved Telford 
and macadamized surfaces. In the cities horse cars 
will soon be as much a thing of the past as are the om- 
nibuses now. The next generation will only be able 
to wonder how its ancestors continued to exist under 
the regime of slow horse cars in the cities, infrequent 
and expensive train service in the suburbs, with un- 
ridable roads as connecting links throughout the 


The Largest Lake Steamer, 

The steamship 8.8. Curry, which recently has been 
launched at Bay City, Mich., is to be the largest 
steamer on the great lakes, but unlike the type of lake 
steamers which has become so familiar, she will have 
her machinery amidships instead of well aft. Recent 
experiences have quite conclusively demonstrated the 
fact that in vessels of large size constructed on the so- 
called lake lines, sufficient stability has not been se- 
cured. Immense carrying capacity is quite invalua- 
ble, from a shipper’s standpoint, but lake construc- 
tion has gone to the extreme of sacrificing stability to 
carrying capacity. This new vessel is 378 feet 6 inches 
over all, 45 feet in breadth, and of light enough draught 
to enable her to pass through the ‘‘Soo” canal. The 
engines will be triple expansion and steam will be 
used at a pressure of 170 pounds. She is of steel and 
was built by F. W. Wheeler & Co., West Bay City, 
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Modern Projectiles. 

The change from the old-fashioned cast iron balls to 
the accurate projectiles now required in gunnery is 
<omething remarkable. The projectiles made for the 
United States government by the Carpenter Steel 
Company, at Reading, Pa., are cast in moulds double 


the size of the finished shell. They are then hammered | | 
pe in dies and machined, after which they are | 


into sha 
hardened by secret processes to proper temper and 


finally finished to exact dimensions, plugs being fitted 


in to fill the bored-out base of the chamber. Ifthe 


shells are then truly concentric and balanced, two of 
each lot are fired at a hardened plate made of open 
kearth steel, this plate, which is backed by 3 feet of 
sive oak backing, being one and a quarter times the 
thickness of the shell fired. If the shell penetrates the 
plate and backing without suffering injury, the lot 
from which it is selected is accepted. The steel used by 
the company in making projectiles is a special grade 
of chrome steel, and is of high tensile strength, the 
test pieces frequently averaging 110 tons to the square 
inch, with about 7 per cent elongation. 
—_— + 
ROLLING CHAIRS AT THE EXPOSITION. 

One of the first things to catch the eye of a visitor 
to the Exposition after a sweeping view, taking in the 
crounds and buildings as a whole, will be the rolling 
chairs, which are seen on every side. Not only inva- 
lids and ladies, but the tired world in general patronize 
these conveyances. These chairs, which are 2,400 in 
number, are provided by the Columbian Rolling Chair 
Company, and are the only surface conveyances al- 
lowed within the grounds. The rates are 75 cents 
per hour for single and $1 per hour for double 
chairs, with attendants to perform the manual 
labor, or if your wife or friend desires your attend- 
ance alone, you guiding and propelling the vehi- 
cle, the chair may be rented at the rate of 40 cents 
per hour for single or 60 cents per hour for double 
chairs. The attendants are all physically capa- 
ble young men, from the various colleges, who 
wear a neat blue uniform. Our illustration is 
from the American Jeweler, and was made from 
an instantaneous photograph. 

Se 
The Erie Canal Celebration of 1825. 

The Hapress, Albany, says: “ Magnificent as 
was the naval review, it had no more significance, 
nor possibly was it more interesting to the specta- 
tors of to-day, than the celebration which took 
place there in November, 1825, was to the people 
at that time. It was then that the first canal 
boat from the Erie canal reached New York. It 
had as passengers Governor De Witt Clinton and 
other State officials, and its most precious mer 
chandise was two casks of water from Lake Erie. 
The boat left Buffalo October 26, and though 
there were no railroads, telegraphs or telephones 
then, the fact of its departure was made known in 
the city one hour and a half later. This was 
done by means of cannon placed at regular inter- 
vals along the entire route of the canal and the 
Hudson River. The firing of cannon in Buffalo 
announced the starting of the boat, and one 
cannon after another repeated the salute, until 
the last one was heard in New York 90 minutes 
after the first one was fired in Buffalo. There 
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The attendance at the Exposition during the month 
of May as officially reported was over 1,000,000 paid 
admissions. This gave the Exposition a gross income 
from this source of about $500,000, although some al- 
lowance is to be made for admission of children, as 
those from six to twelve years of age only pay twenty- 
five cents. In addition to this source of income there 
was considerable return from concessions. While the 
returns were comparatively small during May, the ex- 
penses were much larger than they will be during any 
other month that the Exposition is open. The reduc- 
tion in the working forees has made a difference of 
perhaps $5,000 a week, so that it is roughly estimated 
that during the following weeks the necessary running 
expenses will not be over $15,000 a week, and possibly 
not over $12,000. 

Thousands of people crowded recently in the even- 
ing at the Electrical Palace to witness the unveiling of 
the tower of light, which is by far the grandest display 












37! 


siderable ceremony, those of Kentucky and California 
The Kentucky building is purely a club house, but 
the opening ceremonies were quite elaborate, because 











» |in connection with them was the unveiling of a monu- 
||} ment to Daniel Boone. The California building is one 
| | of the largest State buildings on the grounds, In ap- 


pearance it is far ahead of most of the State build- 
ings ; in fact, California has made a much finer display 
than any other State excepting possibly Illinois. The 
building is a reproduction of the old mission station at 
Santa Barbara. Much taste has been displayed in 
laying out the grounds around the building. Inside 
there is a splendid display of the products of the State. 

On June 1 the Children’s buiiding at the Exposition 
was formaliy opened with appropriate exercises. The 
scheme of erecting the building and arranging its use 
was the work of the ladies connected with the Exposi- 
tion management. There was no money, however, 
that could well be used for this purpose, and the first 
question was to raise the funds. Some of the generous 
ladies of Chicago held a grand bazar and in other 
ways secured more than enough money to carry out 
the idea. There has been collected in this building a 
great variety of toys, playthings, books and all devices 
adapted to the purpose of entertaining and educating 
children. The Japanese took much interest and sent 
many contributions. A creche, with a checking sys- 
tem, so to speak, is established, so that women who 
wish to attend the Exposition, and have no particular 
means of caring for their young children, can bring 
them to this building and have them properly looked 
after. Another line of usefulness shows the different 
systems of educating children in the kindergarten 
work and in kitchen gardening. Every facility is 
at hand for accomplishing these and other lines of 
work for educating children. The roof of the 
building is arranged as a sort of playground, and 
in the center of the building on the first floor is a 
gymnasium where the children indulge in calis- 
thenic exercises. Sloyd and physical culture are 
included in the work. This building is located 
between the Woman’s building and the north end 
of the Horticultural building. 

As to musical entertainments, the programme 
during the month of May inchided twenty free 
popular concerts, twelve symphony concerts, three 
musical festivals and three chamber concerts. 
The programme for June includes four Russian 
concerts, Handel’s ‘‘ Messiah,” Bach’s “St. Mat- 
thew’s Passion,” concert by the Exposition festi- 
val orchestra of 150 pieces, Gounod’s “* Third 
Mass,” three grand festivals of 1,500 voices and 
200 instruments with eminent soloists, Brahm’s 
“A German Requiem,” concert by the Brooklyn 
Arion Society, Handel’s ‘“ Messiah,” Bach’s ‘St. 
Matthew’s Passion.” 

A GENERAL GLIMPSE AT THE EXPOSITION. 

A correspondent gives his impressions as follows: 

The facilities for reaching the Fair grounds are 
at the present time more than sufficient to carry 
the visitors. The elevated railroad is in fine run- 
ning order, and takes the passengers directly into 
the grounds ; but the running time is rather jong, 
owing to the distance and the number of stations. 
The steamers also require a long time to make 


World’s Fair express trains on the Illinois Central 


was great rejoicing. The boat was towed out to COLUMBIAN EXPOSITION—A COMFORTABLE WAY OF SEEING offer a quick and cheap method of reaching the 


Sandy Hook, and the water from Lake Erie was 
solemnly poured into the Atlantic Ocean, together 
with water from the Ganges, the Indus, the Nile, the 
Seine, the Rhine, the Danube, the Orinoco, the La 
Plata, and other great waterways. Naval vessels of 
the United States and England took part in the de- 
monstration. The Salamagundi Club is now arrang- 
ing to take relics of that particular canal boat to the 
Chicago Fair, and proposes that water from the Atlan- 
tic be, in like fashion, poured into Lake Michigan.” 
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Trional as a Hypnotic. 


We announced some time ago the introduction of 
this substance as a hypnotic. It is of the same family 
froup as tetronal and sulphonal, but contains three 
ethyl groups instead of four in tetronal and two in 
sulphonal. Dr. Krauss, of Buffalo, in a recent number 
of the New York Medical Journal, describes his results 
with the drug as very encouraging, although he has 
used it in only small doses (from eight to ten grains) 
without repetition of the dose. The patients were all 
suffering from nervous diseases—such as Graves’ dis- 
ease, epilepsy, neurasthenia, trifacial neuralgia etc.— 
and in all of them, fifteen in number, except in those 
in whom peripheral nerve irritation was present, the 
results were gratifying. In the cases of the patients 
suffering from neuralgia the combination of trional 
with acetanilide was followed by sleep. A case of 
prurigo isthe only one in which failure has to be re- 
corded. No bad results followed the use of the drug, 
and the only apparent objection to its use in the 
United States is the fact that its producers have pat- 
ented it and so made it less accessible for ordinary 
use.— Lancet, 





THE SIGHTS. 


in electric illumination so far as one piece is concerned 
that could well be imagined. 

The model war vessel State of Illinois was also de- 
layed in being formally opened. This exhibit, which is 
made by the United States navy department, is a very 
attractive one for people who have never visited the 
sea coast and have not seen the steel cruisers which 
have been illustrated in the columns of the SCIENTIFIC 
AMERICAN. This model man-of-war is constructed 
after the pattern of the cruiser Oregon. On the even- 
ing of the day it was opened the vessel was electrically 
illuminated and the search lights added greatly to the 
effectiveness of the illumination. Strong light was 
throwa upon the vessel from the powerful search lamp 
stationed on the northeastern corner of the promenade 
on the roof of the Manufactures and Liberal Arts 
building. 

The fine display of machinery which is made by 
German manufacturers in the Palace of Mechanic 
Arts was speeded up on June 1. The exhibit made by 
the Germans in this department is really very fine, 
both in the quality and extent. Next to the United 
States the German exhibit is the most interesting. It 
meludes an excellent showing of electri¢ and power 
machinery, wood-working machinery, ete. The Mexi 
can exhibit in the extreme southwestern corner of the 
Manufactures and Liberal Arts Palace is most credit- 
able to that country. It includes specimens of native 
manufactures, such as clothing, pottery, carvings and 
the like. Cotton and woolen goods made in Mexico 
are also shown. Much work is that of the native In- 


dians. 
Two State buildings have been dedicated with con- 





grounds. The open cars are familiarly calied 
“cattle cars,” but they will prove very acceptable 
during the heated term. 

The 64th Street gate is, in many respects, the most 
pleasant entrance to the grounds, and is the nearest 
entrance for the Administration and Mennfactures 
buildings. The visitor buys his ticket at the little 
ticket booth and passes through the turnstile. As 
there are turnstiles for passes, workmen, and children, 
as well as the regular ticket gate, there may be some 
trouble in finding the proper gate the first visit. Once 
past the turnstile, and the visitor will make his first 
acquaintance with a unique feature of the Exposition 
—the Columbian guard, who is without the power of 
making an arrest, for they can only summon the patrol 
wagon, which carries a city policeman, and who is 
without a club for defense, though they have a pre- 
posterous little sword. Still the guard’s uniform is 
pretty, and they serve to give a little color to the scene. 
The guards are polite, and orn the whole do not deserve 
one-half the fun poked at them by the papers, which, 
in many cases, is the result of ill-nature on the part of 
reporters. It appears to have been the aim of the di- 
rectors to put everybody in uniform. The guards are 
dressed in blue, as are also the sellers of the official 
guide. The official catalogue boys havea distressingly 
bright red uniform, while the guides are habited in 
gray, and the chair pushers (a handsome bedy of young 
men) in a light blue uniform, which ladies would de- 
seribe as fetching. Every one connected with the Fair 
must march, and it is very amusing to see the ticket 
takers leaving the turnstiles and marching two by two 
with their big tin boxes. The central railroad station, 
near the 64th Street entrance, is a large structure, and 

(Continued on page 574.) 





the trip; but if the visiter’s time is limited, the ~ 
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ENGLISH GOLDSMITHS' WORK FOR 
EXHIBITION. 
The Goldsmiths’ and Silversmiths’ Company of Lon- 








THE CHICAGO 


and manufactures to the great International Exhibi- 
tion in the United States. The subjects of the illus- | 
trative designs being of high interest both to England | 
and to America, we proceed to describe these works, 
and briefly te explain the representations in our en- 
gravings 

THE COLUMBIAN SHIELD. 


Made entirely of solid silver, panels modeled and 
Scenes of the discovery of 





chased in high relief. 
America by UCol- 
umbus, the squa- 
dron in the port 
of Palos receiving 
a priestly bless- 
ing, Columbus in 
his vessel point- 
ing out land to 
the mutinous 
crew. In center 
medallioo the 
raising of the 
Spanish flag on | 
the American | 
shore ; above, the 
reception of Col- 
umbus, on his re- 
turn, by King 
Ferdinand and 
Queen Isabella of 
Spain; toright 
and left, seated 
fewale figures, 
one with a horse, 
the other with a 
bison, emblema- 
tic of Spain and 
America; below 
sits a figure hold- 
ing the model of 
a ship, symbolical 
of Navigation. 
The border of the shield decorated with various Ame- 
rican plants and flowers, at the top a medallion por- 
trait of Columbus, and the American eagle, with the 
flags of Spain and of the United States. 
THE SHAKSPERIAN CASKET, 

made of eighteen-carat gold on an iron body, with | 
parts damascened ; rich gold mouldings, two gold | 
medallions, six framed enamel paintings; stands on 
four gold and damascened feet. The front contains, 
in the center, Shakspere’s portrait, from the bust in 
Stratford Church, and two enamel pictures—namely, 
those of Titania caressing Bottom with the ass’s head, 
while Puck and Oberon are approaching; and Pros- 
pero, with Ariel, at the entrance to the cave, watching 
Ferdinand and Miranda. On the back of the casket is 
a view, in gold repousse work, of Shakspere’s birth- 
place, with two enamel pictures, one of which is that) 
of King Lear with 
his daughter Corde- 
lia, the other is Ro- 
meo with Juliet in 
the moonlight ml 
cony scene. The pic- 
tures at the ends of 
the casket show, re- 
spectively, Othello 
telling his warlike 
adventures to Desde 
mona and her father 
and a scene in the 
“Two Gentlemen of 
Verona.” The lid is 
elaborately orna- 
mented with charm- 
ing details; on the 
summit is Shaks- 
pere’s crest, the fal- 
con holding a lance ; 
the figures reclining 
below it are Poetry 
and Dramatie Art; 
the masks of Tra- 
gedy and Comedy 
occupy separate me- 
dallions. At the base 
of this casket is a 
surrounding series of 
twenty-four subjects 
from different plays 
by Shakspere, “ The 
Tempest,” ‘ Macbeth,” “ Measure for Measure,” and 
the “Comedy of Errors” contributing the subjects 
in front. Every part of the manufacture, including 
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the damascened patterns and arabesques of rich and 
various device, is British workmanship. 
THE CLOCK FOR AMERICA. 
Octagonal pedestal, made of the finest American 








THE COLUMBIAN SHIELD FOR THE 


evicag. 


chased and richly gilt. The columns of the pedestal 
surmounted by heads of American animals. In the 
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Gututietieet New Giectets Sales. a, 
The new rules are the result, with slight modi- 


upper panels of the pedestal are the medallion por- | fications, so says the Electrical World, of the delibera- 
don have sent several beautiful examples of their art | traits of Franklin, Presidents Washington, Jefferson, tions of underwriters’ experts held in New York City 
‘Jackson, Lincoln, Grant, Harrison, and Cleveland. | last August and December, whose meetings also result- 


The lower panels display the sports 0 
ing, swimming, trotting, yachting, base ball, and cy-| 
cling, and a view of Brooklyn suspension bridge. | 


f running, leap- ed in the formation of the Underwriters’ International 


Electric Association—a body with a well-defined field 
of usefulness before it. With some important excep- 


Twelve figures tions, the rules are those formulated and adopted by 
of players in the National Electric Light Association, the departures 


ing, riding, 
rowing, shoot- | 
ing, tennis, | 
cricket, 
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CLOCK FOR THE CHICAGO 
EXHIBITION. 


the pedestal around the base of the clock. The four 
sides of the clock are guarded by figures which person- 
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SHAKSPERIAN CASKET FOR THE CHICAGO 
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these and oth- being in the direction of greater stringency. Among 
er athitic ex-| the radical and commendable features are the prohibi- 
ercises, wrest- tion, by implication, of wooden cleats and the require. 
ling and box-| ment that all telegraph, telephone and similar con- 
‘ductors shall be provided with some protective device 
| where they enter a building, to obviate danger from cross 


currents. The requirements that al/ safety fuses must 


and) be stamped or otherwise marked with the number of 
foot ball, stand | amperes they will carry will greatty abridge the use 
on the top of | of fuse wire; while this is greatly to be desired for the 


larger sizes, it is 
very questionable 
if it should be 
made to apply to 
the smallest sizes, 
such as are used 
in ceiling rosettes 
and fixture cut- 
outs. Another 
prohibition, fo r- 
tunately of little 
practical moment, 
is against the use 
of multiple-series 
or series-multiple 
lighting, which, 
we presume, does 
not apply to the 
use of incandes- 
cent ares, al- 
though they are 
not excepted. We 
note that the 
smallest gauge of 
wire that can be 
used outside of conduit tubing and fixtures is reduced 
from 16 B. & 8. to 14 B. & 8., and that the use of 
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EXHIBITION. 


ify Art, Science, Industry and Engineering. On the top | staples is absolutely prohibited. The requirement of 


is Fame. 
English and American national anthems. The twelve 
figures of players revolve around it with the chimes.— 
Illustrated London News. 
ooo 
VIENNA AND CHINA IN JUXTAPOSITION. 

It is probable there was never brought together 
within the same space such a curious, wonderful com- 
bination of extraordinary scenes as are presented on 
the Midway Plaisance at the World’s Columbian Ex- 
position. All sorts of strange people, with strange be- 


longings, from the uttermost parts of the earth—from 
Europe, Asia, Africa, Australia, the islands of the seas, 
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AND CHINESE THEATER. 


from the icy poles to the heated tropics, are there col- 
lected. In future issues we expect to illustrate several 
of the most striking of these objects. At this time we 
give a view of that portion of the Plaisance where 
some of the quaint buildings of old Vienna are repro- 
duced on one side, while a Chinese theater has been 
erected upon the opposite side. To the Chicago Record 





walnut wood decorated with brass ornameuts elegantly 





we are much indebted for our illustration. 









THE WORLD'S COLUMBIAN EXPOSITION—-THE MIDWAY PLAISANCE NEAR STREET IN OLD VIENNA 


The clock is musical, playing chimes and the a double-pole switch for asingle light on a gas fixture 


will prevent the use for this purpose of a number of 
special switches now on the amarket, and those in re- 
gard to electric gas lighting will prevent the use of 
many of the present forms of electric burners on the 
same fixture with electric lights. We do not find any 
reference in regard to the use of flexible cord pendants 
in places like textile works where thero may be an 
accumulation of highly inflammable material on the 
lamp cord. It is a matter of no uncommon occurrence 
for flexible cords to be ignited, without blowing a fuse, 
and while they are required by the rules to be covered 
by a non-inflammable layer, yet sufficient heat may be 
generated to render their use dangerous in the cases re- 
ferred to. The cause 
of the accident in 
question is obscure, 
but it nevertheless 
exists, and one un- 
derwriters’ associa- 
tion, at least, requir- 
ed under the circum- 
stances named that 
the pendants should 
be of solid No. 18 B. 
& 8. wire. Taken as 
a whole, the rules 
are characterized by 
sound common sense 
and show a due ap- 
preciation of the in- 
terests of those to 
whom they are to be 
applied. Their gene- 
ral adoption now 
rests with the vari- 
ous insurance com- 
panies and associa- 
tions interested in 
electrical risks, and 
it is most sincerely 
hoped that these 
bodies will take 
speedy action to- 
ward their adoption, 
and thus remove & 
reproach to electri- 
cal inspection which has heretofore existed on ac- 
count of the number and disparity of independent 
rules in existence. 
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Or the human race, 500,000,000 are well clothed, that 
is, wear garments of some kind that will cover naked- 
ness ; 250,008,000 habitually go naked, and 700,000,000 








only cover the middle parts of the body. 
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"aN IMPROVED METALLIC RAILWAY TIE. 

This tie, patented by Mr. Samuel McElfatrick, of 
Princeton, Ky., has but little metal, but the metal 
js so disposed as to make the tie very strong and yet 
admit of its being cheaply rolled. The tie may be 
quickly placed in position to support the rails and hold 
them firmly in place without the use of bolts or spikes. 











McELFATRICK’S METALLIC RAILWAY TIE. 


It is composed of two substantially similar parts, of 
a general T shape in cross section, the flat or top por- 
tions of the parts fitting together, a flat web portion 
lying upon the ground, while a vertical web at right 
angles extends below and above the rail flanges. In 
one of the parts, as shown in Fig. 1, the upper vertical 
web portion is cut away near opposite ends to form a 
recess to receive the rail, over the outer flange of which 
a portion of the web is shaped to fit snugly. In the 
other part, which may be designated as a straining 
bar. the upper vertical web portion is sufficiently cut 
away at the ends and shaped, as shown in Fig. 2, to 
fit snugly over the inner flange of the rail. Fig. 3 shows 
how one part of the tie body is first placed beneath 
the rails, after which the other part, or straining bar, 
is applied, the latter being driven inward to snug posi- 
tion, when the depending rib is embedded in the road- 
bed, the two parts of the tie being thus held so closely 
together that no fastening bolts are necessary. 
A SWITCH OPERATING DEVICE. 

The improvement shown in the illustration is espe- 

cially adapted for use on cars of cable railways, 
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BARTELMES’ SWITCH OPERATING DEVICE. 


where the road is intersected by lines on which cars 
are drawn by horses, and the switching of the latter 
cars from and to the cable track may be the cause 
of accidents from the leaving open of switches from 
the cable road to the divergent side tracks. The im- 
provement has been patented by Mr. Benjamin 
Bartelmes, No. 89 Graham Avenue, Brooklyn, N. Y. 
Upon a standard in a pit below the track is pivoted 
a transverse beam having at its ends upwardly ex- 
tending pivoted arms, each supporting a table or 
platform on a level with the pavement, at either side 
of a rail of the main 
track. The switch rail, 
located over the pit, 
has a pivotal connec- 
tion with a post ex- 











= | are jeopardized through the probability of inoculation | 





Scientific American. 


tending upwardly from the center of the transverse 
beam, so that the alternate depression of the tables 
will vibrate the tongue, swinging its front pointed end 
toward either side, to align its edges with either a 
main cable track rail or aside rail. Should a street 
ear horse, guided by the driver, step on the outside 
table to align the cable track with a diverging side 
track, the cable road would thus be left open at the 
switch. To close the switch in such case a heavy 
presser bar is pivoted upon the lower side of the car, 
its front end near the edge of the platform, and car- 
rying two bracket arms in which a presser wheel is 
held upon a spring-pressed shaft. The presser bar is 
moved up or down by an adjusting shaft on which 
is a coarse-threaded screw engaging a nut in the car 
platform, the shaft being operated by a crank on its 
upperend. The gripman of a cable car, to close an 
open switch in front of the car, adjusts the screw 
shaft to cause the presser wheel to bear forcibly upon 
| the central table, and thus moves the switch rail to 
|close the switch and render the line intact for the 
cable car. By reason of the spring pressure upon the 
| wheel, no harm is done when it strikes the solid road- 
bed, and sufficient time is afforded the gripman to lift 
the presser bar and wheel by turning the crank of the 
adjusting shaft. 








Contagiousness of Consumption, 

Dr. J. G. Hopkins, of Thomasville, Ga., read a paper 
on this subject which is reported in part in the Medi- 
cal Record. The speaker said he had joined the grow- 
ing army which placed tuberculosis in the category of 
contagious diseases, and his experience with this dis- 
ease during nineteen years of investigation in Thomas- 
| ville—which place is a resort for consumptives—bore 
}him out in his opinion, and madea willing subject of 
|the great and erudite Koch. He does not doubt but 
that all men, women, and children, at some time or 
times, receive into their air passages the tubercle 
bacilli, but fortunately the great majority possessed 
the power of repelling them and throwing them off— 
they did not find that soil, so to speak, which is 
adapted to their growth. Indians in astate of nativity 
seemed impervious to the germs of consumption, but 
were now dying by thousands on the reservations. 
The whites and the blacks in prisons all over the world 
labored under similar conditions. A report from the 
Illinois State Prison, at Joliet, says that there are 
1,400 convicts within the walls, and fully one-third of 
\them have consumption in a light or bad form. 
Nearly all deaths of persons in the penitentiary have 
| been caused by consumption. 

Dr. Hopkins emphasized the danger that lurks in 
sleeping cars, in carpets, bedding, clothing, and in the 
walls of apartments occupied by consumptives, which 
have not been properly renovated and rendered harm- 
less by antiseptic measures. Consumptives should be 

forced to provide for the destruction of sputa. When- 
‘ever situated so as not to expectorate directly into a 
| germicide or the fire, they should use some means of 
‘eonveying the sputa to the germicide or the flames. 
If handkerchiefs or clothes are used, they should not 
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| be sent to the laundry, as human happiness and life 


‘through abrasions upon the hands. These bacilli | 
should never be allowed to dry up and impregnate the 
air, as is now done through ignorance of possible | 
result. Numerous experiments by leading medicai 
authorities have proved beyond doubt that consump- 
tion is an inoculable disease, and so rapidly is the 
throng of converts growing that the speaker would not 
be surprised if even in his day resorts now soliciting 
| the patronage of the consumptive will be auarantin- 
ing against him. 


AN ELECTRIC LIGHT LANTERN. 

The illustration represents one of the best forms of 
electrical lanterns for exhibition purposes, such as 
used at the Metropolitan Art Museum, New York, and 
other places where the best effects have been obtained. 
It is very simple in its operation, and the adjustment 
of the carbons is no more difficult than the occasional 
turning of the lime in the well known oxy-hydrogen 
apparatus. The bellows, front and objective supports, 
can be readily removed, admitting of the use of the 
microscope or other scientific attachment, and various 
combinations of condensing lenses may be used as de- 
sired. This lantern is made 
by Messrs. J. B. Colt & 
Co., of No. 16 Beekman 
Street, New York City. 

0 

Suceess of the New 

Orleans Jetties, 

By the survey just com- 
pleted by the government 
engineer, Major Quin, it 
appears the pass has more 
water than was required 
by the contract of the 
Eads Jetty Improvement 
Company, and is in the 











condition required by the 
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act of Congress, being over 26 feet through all its 
length and 30 feet on the bar. 
tere ed 
AN ELECTRICALLY REGULATED TIME SYSTEM. 

One of the most satisfactory of all the systems which 
have been devised for the regulation and maintenance 
of uniform time throughout the various rooms and 
buildings of a factory, or in different departments of 








ELECTRIC TIME SYSTEM—SELF-WINDING REGULATOR. 


any extended business, is that which has been per- 
fected by the “ American Watchman’s Time Detector 
Company,” J. 8S. Morse, Superintendent, No. 284-5 
Broadway, New York. The system comprises a self- 


winding regulator, as shown in our illustration, to be 
placed in the main office or some central and conspicu- 
ous position, and any desired number of secondary 


clock dials placed in the various rooms and depart- 
ments and electrically connected with the central reg- 
ulator. There is no winding to be done to the second- 
ary clocks, neither do they require set¢ing or cleaning, 
as the driving and se\ ng is all done from the regula- 
tor, and there is nothing to clean, there being only two 
wheels in the secondary. These secondary dials are 
made in sizes varying from ten to thirty inches in dia- 





ELECTRIC TIME SYSTEM-—SECONDARY DIAL. 


meter, and the hands move only once a minute, but 
with a-certainty that they are in exact accord with the 
time of the regulator. The regulator has a full length 
peudulum, which beats seconds, and it is wound by 
electricity ; that is, it is self-winding. The circuits are 
so connected that every dial can be set by means of a 
key in the regulator. A gauge is also connected in cir- 
cuit, showing the state of the battery and so adjusted 
that when the battery becomes at all weakened through 
use or otherwise, the bell will tap every minute until 
the battery is put in order. It is said that there are 
hundreds of instances where the dials have been in use 
for years without ever giving inaccurate time. The 
advaniages of such a time system are obvious for any 
extended business, embracing numerous departments 
where a uniform standard is not easily obtainable 
from a number of separate timepieces, even if these be 
of the best class. 
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NOTES FROM THE WORLD'S COLUMBIAN EXPOSITION. | inevitable percentage which the administration re- 

(Continued from page 871.) ceives on all eatables, modes of locomotion and amuse- 
the terminal facilities will be ample for some time to| ments. The revenue of the Fair from popcorn and 
come, if the railroads do not alter their policy. soda water alone must be enormous. An unjust cause 

The Transportation building being near the en-|for complaint is the charge of one cent a glass for 
trance attracts a great deal of attention and deservedly | spring water, which is brought by pipe from the Wau- 
so, for the exhibits are wonderfully complete. The | kesha spring and refrigerated on the grounds, clean 
Mines building is worthy of considerable study; the | glasses being supplied by the attendants. Distilled 
center of attraction is, of course, the silver statue of | water for drinking purposes is provided free of charge. 
Ada Rehan. In the galleries are several fine collec-| The Art galleries and the State buildings afford 
tions of minerals, including an exhibit by the Messrs. | pleasant places to rest. The art collection is uniformly 
Tiffany and a portion of the private collection of their| good, though there are few pictures before which 
gem expert, Mr. Kunz, who has brought on his splendid | groups of people linger as they did at the Centennial. 
collection of books, pamphlets, ete. The machinery ex- | The United States collection is very fine, though there 
hibit is not equal to that of the Centennial as regards|are some names which should have appeared, like 











the actual processes of manufacture which were shown 
in 1876, though, of course, the electrical features largely 
compensate for this loss. The Administration building 
on the whole is rather disappointing and suffers by 
comparison with the Administration building at Paris, 
in 1889. Thegilding on the dome appears dull, but at 
night the effect produced by the incandescent lamps 
and the huge gas torches is superb. 

Standing at the Mac Monnies fountain and looking to- 
ward the statue of the Republic, with the Peri style and 
blue lake beyond, some idea is obtained of the wonder- 
fal harmony of the group. There is nothing incongru- 
ous, and the proportion of each building, when con- 
sidered in reference to the next, would lead a stranger 
to believe that the whole group must have been the | 
creation of one mind. It is safe to say that never, 
since the time of the grandeur of Rome, has there been 
such a remarkable collection of buildings grouped to- 


Remington’s. Blashfield’s Christmas Bells in the first 
room of the United States section attracts numbers of 
visitors by the excellence with which the patina on 
the bell is rendered, as well as by the composition. 
Boys in their fiendish suits of red, selling catalogues, 
are a public nuisance in the Art building, and their 
loud voices should be suppressed at once. 

One curious feature about the State buildings is 
that the buildings of the East make little or no display 
of products, ete., and deal purely with the social side, 
while the mania for exhibition increases as we go West, 
and the buildings become larger, wilder, and ‘‘ more 
woolier,” until it culminates in the enormous shed 
called the California building. 

The Esquimaux Village is very interesting, and is in 
the main inclosure. The inhabitants snap coins out 
of the ground with long dog whips, to the infinite 
delight of the spectators. 








gether. When the sun shines on the buildings, the | The Plaisance is a delightful place to spend an hour 
effect is superb. Music floats over the water from one|or two after fatiguing sight-seeing. The Ferris 
or the other of the two band stands, the noiseless little | Wheel may be the center of attraction later on, but at 
electric launches speed hither and thither, the gondo- the present time the Cairo Street and the Dahomey 
las propelled by swarthy Beppo and Espero, from the Village vie with each other to see which can sell the 
Grand Canal, glide past—the picture is almost too|most tickets. Once inside the magic inclosure and 
beautiful, and the half hour spent in the contempla-| we are transported to Egypt, and in a moment we are 
tion of the glorious and ever-changing panorama is|surrounded by camel drivers, donkey boys, and 
indelibly fixed upon the memory. At night the scene | urchins, and yells of “Yankee doodle donkey, Bis- 
is, if possible, even more grand, with the buildings out- | marck donkey, Gladstone donkey, you no ’fraid,” are 
lined in incandescent lamps and amid the glare of the | heard ceaselessly. The Nubian, the Cairene, and the 
gas torches, which are occasionally paled by the search | Soudanese elbow each other in their efforts to get 
lights. A gondola ride at night is something not soon | money. The;scenes in the street are very picturesque, 
forgotten by the untraveled, while to those who know | and the street well repays a daily visit. The Dahomey 
Italy it brings back memories of the Piazetta and the | Village is very popular, and the Amazons’ dancing is 
gorgeous moonlight nights for which Venice is justly | very curious, to say the least, while the color of these 








celebrated. people is superb, being a rich chocolate brown. The 

The Agricultural building is slighted by many who/|Chinese theater and orchestra make day and night 
use it as an approach to either the Monastery and | hideous with horrible soun/s, and itis to be hoped 
Krupp’s exhibit orin the midday trip to the Casino. | that a similar orchestra in the Celestial Empire, or any 
The Manufactures and Liberal Arts building is so large /other well regulated country, would receive condign 
that an idee of its size can only be obtained by atrip| punishment. The Hagenbeck animal show still draws 
to the top of the building. The elevators run through | large audiences, and the mournful-looking lion who 
one of the great coronas of are lights. The view from | rides a bicycle elicits peals of laughter. Let us take a 
the top is the finest which can be obtained in the Sedan chair and return once more to the 64th Street 
The exhibits of the great building would re- | entrance, where our “cattle train ” awaits us. 


grounds. 
quire a long time to study in detail. The exhibitsof| The Fair is a wonderful creation, and should be} 
Germany are particularly attractive. The prices of | visited by every one, without regard to idle newspaper 


articles are very reasonable and the Exposition affords ‘stories of extortion. Chicago covers an enormous 
a good chance to pick up bric-a-brac at moderate | amount of territory, and if there are not hotels enough, 
prices. The educational exhibit is very interesting, | Chicago will build more. And there is another reason 
the exhibit of the German universities beiug particu- | why all should go—the Fair needs the money. 

There is a patrol day and night under the | ———— +0 


larly so, 
floors of the great building, safe deposit vaults are | The Columbus Building, Chicago, 


provided at each end of the building at moderate| One of the most attractive buildings architecturally | 
rentals. Skipping the Government building, it is a that has recently been constructed in Chicago is the | 
pleasant walk over the Wooded Island to the Fisheries Columbus Memorial building, which stands on the | 
building, or rather it might be a pleasant walk if the | corner of State and Washington Streets. This build- | 
walks were in a proper condition. The walks all ing is fourteen stories high, and the material of | 
through the grounds with a few exceptions are made | which it is built is terra-cotta. On the corner of the | 
either of gravel or broken stone, which hurt the feet | building is a tower rising considerably above the 
cruelly when the feet have been rendered tender by | roof, and at the top of this tower is a large globe rep- 
the enforced walks, for the facilities for getting around | resenting the earth, with ribs on it denoting the 
the grounds are inadequate, the electric launches | equator, tropics and other meridians, and inside the 
perhaps being the most useful means of locomotion. | globe is an are lamp of 15,000 candle power which 
The intramural railroad is a fine road, but only|burns each night. From the height of the globe 
skirte the grounds, affording a fine view of the “ back | from the ground and the location of the building, this 
yard” of the Exposition, which it is just as well that | light is a conspicuous beacon for a long distance from 





the visitor did not see. The beauty of the Fisheries 
building is rather in its architecture than in its con- 
tents. The Government building and the brick man- 
of-war are thronged all day long. 
Victoria House, to which the public, with true Bri-| 
tish exclusiveness, are not admitted, cost $120,000 and 
holds a priceless treasure, or rather curiosity, a Lon- 
don policeman direct from the wilds of High Holborn. 
This interesting creature is so hedged around with | 


out on the lake as well as in the suburbs of the city. 
In addition to the somewhat novel feature of this 
lamp in the globe, there are interesting features in 
connection with the electric plant which has been 
installed in the building. The engine is a 300 horse 
power high speed engine, and it runs two dynamos 
of sixty kilowatts each, and another dynamo of forty- 
five kilowatts. This plant is installed in the base- 
ment, while up in the fourteenth story is the largest 


Columbian guards that it is difficult to get a view of | electric storage plant that has yet been installed in 
him. The exhibit of the city of Paris, showing the way Chicago, if not in the country. This storage plant 
the city is drained, cleaned, policed, ete., is very inter- | consists of two complete sets, one of 174 cells of 300 
esting, and the method used in identifying criminals | ampere hours, 110 volts, the other of 96 cells of 300 
attracts a great deal of attention, but ladies shun the| ampere hours, 50 volts. The battery of 96 cells is 
gruesome-looking camera which is used to photograph | used solely for running the 15,000 candle power are 
the dead in the position they were killed. lamp in the globe, while the 174 cell battery is used 

Near the Fisheries building is an odd-looking con-|for the public lighting in the building, that is, for 
struction all covered with towers. This is the marine | lighting the halls, stairways and other parts that the 
cafe, which supplies marine food only, and enjoys with | owners of the building provide lighting for. The 
the Casino the distinction of being the best restaurant | forty-five kilowatt dynamo is shunt wound, and is 





on the grounds. The prices for all eatables in the Fair | intended especially for charging the storage batteries. 


are high, but not, perhaps, unduly so, considering the The storage battery complete, with the 270 cells, 
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weighs twelve and one-half tons. The are lamp 
which supplies the light in the globe has been spe- 
cially constructed for this purpose ; it uses a carbon an 
inch and a half in diameter. 

In Europe storage batteries are used extensively, 
but heretofore they have not been popular—nor have 
they been an entire commercial success—in this coun- 
try. For this reason the success of this plant in the 
Columbus Memorial building will be watched with 
much interest. Twosmall storage battery plants have 
been used in Chicago for lighting purposes for a year 
or two, but what their efficiency or commercial suc- 
cess has been is not known. 


+> 
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Demonstration of Sound Waves, 

Prof. V. Dvorak, of Agram, Nature says, “ uses a 
very skmple apparatus for demonstrating the oscilla- 
tion of the air in sound phenomena. In an ordinary 
resonating sphere the short neck is replaced by a 
small metal plate with a conical hole opening inward, 
its shortest diameter being about2mm. When the 
resonator sounds, the passage of air through the 
hole is strong enough to extinguish a lighted match. 
If a small paper wheel resembling a water wheel is 
placed a little below the opening, and the resonator 
stands about 3 cm. in front of a wall, the blowing 
of a horn, or the singing of the proper note, is capa- 
ble of setting the wheel in rapid rotation. A very 
serviceable lecture apparatus for measuring the inten- 
sity of sound is illustrated in the Zeitschrift fur Phy- 
sikalischen Unterricht. A narrow glass tube bent 
at a very obtuse angle is half filled with aleohol. One 
end of the tube has a conical opening, and this is 
placed at a distance of 0°5 cm. from the opening of the 
resonator described. The whole is mounted on a board 
capable of adjustment to any angle. The puffs emitted 
from the resonator when responding to a sound affect 
the level of the alcohol, and the displacements are 
read off on a scale attached to the tube, projected, if 
necessary, on to a screen. Another effect of sound 
easily observed is that of repulsion. A light resona- 
tor of the ordinary construction is floated on water, 
its axis being kept horizontal by means of an attached 
piece of wire. On blowing the horn, the sphere will 
float in the direction opposite to that in which the 
neck is pointed. To produce continuous rotation, 
four resonators are attached to a light cross of wood 
turning on a needle point, or one resonator with four 
bent neeks is suspended by athread. If this acous- 
tical reaction wheel is placed in one corner of~the lee- 
ture theater, it can be set rotating from the opposite 
corner by a strong tuning fork, or even by singing 
through a conical tube.” 
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Solid Magnesia Fire Bricks. 

At a recent meeting of the Society of Civil Engi- 
neers, Paris, a discussion took place on the possibility 
of obtaining higher temperatures in steel furnaces. At 
present the temperature is limited by that at which 
the walls of the furnace begin to fuse, and even Diners 
fire bricks are not proof against this. Magnesia is 
claimed to be capable of standing far higher tempera- 
tures than the Diners brick. It is used, according to 
a statement made at the meeting referred to, by M. 
Lencauchez, and was first proposed by M. E. Muller in 
1869. The principal difficulty in using it is the excessive 





\shrinkage to which it is liable when heated. Thus a 


cube of magnesia of 10 inch edge, in the raw state, is 
said to shrink to one of 6 inch edge, when sufficiently 
calcined. For this reason furnace linings made of this 
material were liabie to crack badly. The remedy for 
this state of things is to cause the magnesia to undergo 
its maximum possible contraction before being placed 
in the furnace, but for this an excessively high temper- 
ature is required. These difficulties have, it is claimed, 
been overcome, and M. Lencauchez showed the Paris 
Society of Civil Engineers a number of perfectly solid 
bricks of magnesia, which were as dense as granite, 
and had been thoroughly shrunk. On analysis the 
bricks are found to have the following composition : 


Pe Dcrdbeeianteevoonsssecese: sovensengaes 130) (te 250 
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The high temperature required to insure that the 
bricks shall not be liable to further contraction is ob- 
tained by suitably designed gas kilns. 

Dr. BREWER, of Cambridge, making all allowance 
for the Chinese inventive, lying faculty, allows them 
to have been acquainted with the properties of the 
magnetic needle B. C. 1715; while the early French 
Jesuit priests, who had no interest in supporting any 
mythical stories in the land of their adoption, believe 
trade routes and cxnals to have been in existence about 
the same period; that a system of regular marriages had 
been introduced among the people ; that weaving was 
understood ; banks and bank notes in existence ; gun- 
powder; a regular calendar reformed B. C. 1498; a 
knowledge of lunar eclipses, and a division of the peo- 
ple into classes, each wearing a dress distinguished by 


its colors. 
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THE WAR SHIP NEW YORK. 


Scientific American. 


while the remainder of the disk is divided by radii into 








Never before in the history of our navy has the trial’ six compartments representing the six regions of Re- 


trip of a war vessel attracted such general attention 
as was excited by the final speed test of the new 
cruiser New York, on May 22, when, as already noticed 
in these columns, the vessel proved herself in every 
way worthy of the great expectations she had aroused, 
and in the highest degree creditable to the skill of 
American shipbuilders. It was, in fact, this last point, 
more than any other, which so greatly raised the pub- 
lic interest in the matter, for while European nations 
have been for a quarter of a century competing with 
each other as to which could build the most efficient 
war ships, the United States has been doing com- 
paratively nothing until within a very recent period. 
And now our first really large all-around war vessel 
may be said, without exaggeration, to have broken 
the world’s record, for in her trial trip she attained a 
speed of 21°07 knots per hour, and her mean speed for 
four hours, corrected for tidal current, as given by the 
official report of the naval board, was “at the rate of 
21 knots an hour.” 

The official report says: ‘‘The performance of the 
engines, boilers, and accessories was excellent, reflect- 
ing credit upon the builders. Nothing less than the 
best material and workmanship could have produced 
boilers and engines to stand so prolonged and exces- 
sive a strain without a breakdown in any part. Nota 
journal heated unduly nor was any water used on 
bearings except as a matter of precaution.” In con- 
clusion, the naval board having charge of the trial, of 
which Rear Admiral Belknap was president, “feels 
justified in recording its opinion that in the New York 
the navy of the United States will possess a vessel 
which, as a combination of superior speed, good 
armored protection, disposition of battery, excellent 
sea-going qualities, and rare habitability, leaves little 
if anything to be desired for the purpose she was de- 
signed to fulfill.” 

The contract price of the New York with the firm 
of William Cramp & Sons, of Philadelphia, was $2,985, - 
000, and the firm receives, as heretofore stated, $200,000 
for obtaining the extra speed on her trial trip, as the 
vessel had been designed to make only 20 knots an 
hour. Her length is 380 feet 64% inches ; beam, 64 feet; 
mean draught, 23 feet 34¢ inches; displacement, 8,150 
tons. Her ram bow and high freeboard are conspicu- 
ously noticeable as the vessel is seen at anchor, the 8 
inch rifles she carries being 25 feet above the water. She 
has twoof these rifles in a barbette forward on the 
upper deck, two in a similar barbette aft, and two are 
carried in broadside amidships on the upper deck. She 
has also twelve four-inch rapid fire guns, eight rapid 
fire six pounders, four rapid fire one pounders, and 
four Gatling guns, besides six torpedo tubes, one in 
the bow, one in the stern, and two on each broadside. 
The men working the rifles in the barbettes are pro- 
tected by 10inches of steel armor, those working the 
six pounders by 8 inches of armor, and the revolving 
conical steel shields are 7 inches thick. The sloping 
protective deck at the sides goes 4 feet 9 inches below 
the water amidships and 1 foot above, when the ves- 
sel is at mean draught, and is covered with plating 3 
inches thick amidships, where the slopes have an addi- 
tional 3 inch plating, making a thickness of 6 inches. 

Her four vertical direct-acting triple expansion en- 
gines, for operating her twin screws, are located in four 
separate watertight compartments. The diameters of 
the cylinders are 82, 46, and 70 inches respectively and 
the stroke is 42 inches. She was designed to have 
16,500 horse power. 

The steam is supplied by six double-ended main 


boilers, arranged two abreast in three watertight com-| | 


partments, with six athwartship firerooms. In making 
her ran home from Gloucester, Mass., the second, day 
after the trial, the forward engines were uncoupled and 


the vessel was run for eight hours under two engines | 


and four boilers, the vessel then, under easy running, 
making about sixteen knots an hour. 

The official report shows that the power developed 
on the trial was as follows: Forward starboard H. P. 
engine, 1.82808; I. P. engine, 1,398°72; L. P. engine, 
1,568°33 ; after starboard H. P. engine, 1,372°86; I. P. 
engine, 1,369°46; L. P. engine, 1,598°24; total for the 
starboard engines, 8,685°65. Forward port H. P. en- 
gine, 1,318°78; LP. engine, 139209; L. P. engine, 
1,459°77 ; after port H. P. engine, 1,29527; L P. en- 
Sine, 1,342.46; L. P. engine, 1,508°27; total for port 
—" 8,311°64: grand total of main engines, !6,- 
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Buddhist Pictorial Wheel of Life. 
The wheel of life or cycle of existence is one of the 
most familiar frescoes that adorn the interior of Lamaic 
temples, It depicts in symbolical and realistic form 





the fundamental doctrine of metempsychosis. It con-| adj 


sists of a large disk with two concentric circles, the 
cireular form symbolizing the ceaseless round of 
worldly existence. The disk 1s held in the clutches of 
* monster who typifies the passionate clinging of 
worldly people to worldly matter. In the center are 
symbolized the three Original Sins, and round the 
margin is the twelve-linked chain of causes of Rebirth, 


birth. In the upper part of the region representing 
hell is the Bardo, or state intermediate between death 
and the great judgment. Outside the disk, in the 
upper right-hand corner, is a figure of Buddha point- 
ing to the moon (with a hare in it), and in the left-hand 
corner a figure of Chenresi (Sanskrit, Avalokita), the 
patron god of Thibet incarnated in the Dalai Lama.— 
Journal Aviatic Society of Bengal. 


TORSION BRAIDED WIRE PILLOWS. 

A pillow made of finely braided spring steel wire, 
plated to resist rust, and upholstered in closed case, 
as shown in the engraving, offers obvious advantages 
for use in warm weather, the slightest movement 
changing the air beneath, so that the head does not 








become heated. It is especially recommended for 
ameliorating the discomforts of sick persons and young 
children. This pillow is made by the Weston & Wells 
Manufacturing Co., 1112 to 1116 Noble Street, Phila- 
delphia, Pa. 
ee  ———— 
AN IMPROVED LADDER AND TRUCK. 

A ladder which can be quickly and conveniently 
handled, and raised to a great height with safety, and 
which may be raised in either a slanting or a vertical 
position, is shown in the accompanying illustration, 
and has been patented by Mr. Moritz Roessler, Jr., of 
College Point, N. Y. The improvement is designed to 
serve the double purpose of a fire escape and a means 
of facilitating the extinguishment of fires, for it can 
be raised on aslant as it goes up, and so saves time 
in moving, and hose may be attached to the ladder 





and carried up thereby to the windows of a buildin. 
|or to an elevated platform when the ladder is raised 
| vertically. The main view represents the improve- 
‘ment in position of actual use, a second truck having 
the ladders partially elevated, while at the top of the 
picture is a side view of the truck with the ladders in 
folded position on it. In the inner face of each of the 
side beams of the truck is a longitudinal groove, form- 
ing slideways for rollers on the ends of a cross rod 
connecting one of the lower end sections of the ladder- 
elevating frames. Near the rear of the truck is jour- 
naled a shaft carrying two drums, each outer end of 











ROESSLER’S LADDER AND TRUCK. 


the shaft having gear and ratchet wheels, and in front 
of this shaft is journaled a drive shaft adapted to re- 
ceive crank arms on each outer end, and having 
pinions to mesh with the gears on the drum shaft, 
Adjusting arms for giving the desired inclination to 
the ladder are pivoted within the side pieces of the 
truck, the forward ends of the arms being segmental 
and having teeth engaged by pinions on a transverse 
usting shaft having crank arms on its outer ends. 
The other of the lower end sections of the lower ladder- 
elevating frame is connected with the rear extremities 
of the adjusting arms, each of the frames being of like 
construction, and the two sections of each frame being 
connected at their centers by a rod, one section fitting 
in the other When the ladder is folded down, the 
lower end of one section of the lower frame is near 
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the front of the truck, the lower end of the other sec- 
tion being at the rear, and upon the lower connecting 
bars of the sections are grooved pulleys, each cross 
rod forming the pivotal connection between the dif. 
ferent frames being similarly provided with friction 
rollers, and over these pulleys and rollers pass cables 
attached to the drums on the drum shaft, by the rota- 
tion of which, by means of the crank arms, the ladder 
frames are all simultaneously elevated. The ladder it- 
self is made in sections, located on the inner sections 
of the frames, and when the latter are elevated, as 
shown in the main view, a continuous straight ladder 
is formed, except for the slight outward and inward 
inclinations at the top and bottom. One of the frames 
also carries a platform, preferably pivotally attached 
to a cross bar of one of the upper frames, and held in 
horizontal position by engagement with an opposite 
conne ting rod. When the ladder is erected, it is pre- 
vented from sagging by props from the ground con- 
nected with any one of the sections of the frames, and 
a rope laddes may be secured to an overhanging end 
of one of the frames and made to drop in front of any 
window desired. The ladder-supporting frames to- 
gether virtually form a lazy tongs, and when the lad- 
der has been elevated it may be given any desired in- 
clination by turning the crank arm of the adjusting 
shaft. 
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Poison Ivy—How to Cure the Poisoning. 

When you go into the country this summer don’t 
“monkey ” with all the pretty plants you may find 
along the wayside. Especially avoid a twining, beau- 
tiful, three-leaved plant you may find growing around 
the base of trees, stone walls, and old fences. An at- 
tractive plant, just the kind of glossy glitter to its 
bright green leaves as impels one to “ just take a little 
of it home” with you. Don’t do it, unless you are 
one of those few that may with impunity handle Rhus 
tox. That’s the botanical name of the plant, that, 
familiarly known as poison ivy, has caused so much 
suffering to many. 

The writer has suffered, and on many occasions has 
struggled for its cure by means of neighborly sugges- 
tions, by doctor’s efforts, potions, lotions, harrowing 
days of dread and itch. Does it itch ? Yes; you'll know 
when you've fooled with Rhus tox. by a strange itch. 
It’s different from any other itch. You scratch it, and 
it seems as though you had conquered the irritation; 
it fooled you. You look for a cause, and find none. 
The skin is normal, no blemish shows, but it itches 
again. When you are warm and comfortably asleep, 
you will be wakened up scratching that same spot. 
You “could dig it out with your nails.” You can’t do 
it. That’s Rhus tow. poisoning. 

Soon a small, insignificant sweiling lumps up where 
the itch is; then it begins to look watery underneath 
the skin, but it itches none the Jess, rather more. You 
scratch through the skin, the water underneath is re- 
leased, and the nails and fingers carry the watery poison 
to fresh spots ; possibly to the fave, the ears, the body. 
The same tedious itching, scratching is multiplied. 
You are now a case for sympathy. Without means of 
cure, your existence is a realized sheol. I propose, now 
that you understand the cause and the symptoms, to 
tell you of the cure. It is simple, it is effective. Pro- 
cure from the drug or other stores where they are sold 
a small bottle of little sugar pills, labeled “* Rhws tow.” 
A “hair of the dog that bit you” will cure you. Take 
six of the little pills at one dose, four doses the first 
day—morning, noon, evening, and bedtime. The next 
day the itching will be mollified a degree. The second 
and third day, take three doses of six pilis each dose. 
You will, by this time, be so free from irritation that 
you may carelessly take a few pills until nature heais 
up the sores. So soon as the healing begins, be very 
chary of taking many of the pills, as they will, in ex- 
cess of requirement, produce an intolerable, though 
harmless, itching over the whole body. 

The writer, poisoned on an average four to six times 
a year, finds this remedy a permanent check on the 
first appearance of poisoning symptoms. H. M. 

FI ae 
Improved Electric Lamp. 

Jobn Waring, of Darlington, Wis., claims to have 
discovered that if a carbon in a sealed chamber is sur- 
rounded by a gas of great specific density, the dissipa- 
tion of energy by loss of heat from the carbon is re- 
duced, so that as a factor it may be ignored. By using 
as a surrounding medium a gas which has no injurious 
chemical effect on the carbon, the disintegration caused 
by high temperature and the blackening of the glass 
of the lamp is said to be materially lessened, while the 
stability of the carbon is proportionately increased. 
As aresult, it is claimed, a lamp is produced which 
will maintain its efficiency much longer than a lamp 
having its carbon in a vacuum. These results, accord- 
ing to Mr. Waring, are best obtained by enveloping the 
earbon with a gas corsisting of the vapor of bromine, 
or of the vapor of iodine, or of a mixture of both. The 
Western Electrician says: The appearance of this lamp 
at the present time is significant as indicating the di- 
rection which investigators are following in their efforts 
to produce a perfect incandescent laiap. 
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THE NAVY RAPID FIRE GUN. 

The rapid fire cannon designed by Ensign R. B. 
Dashiell, United States navy, having been adopted for 
the armament of the ships of the new navy, the fol- 
lowing description and accompanying views of the gun 
and mechanism will be of interest to our readers. This 
design of breech closure is intended for guns of 4, 5 and 
6 inch calibers, firing projectiles of 33, 50 and 100 
pounds respectively. All these guns use a solid-drawn 
metallic cartridge case with the projectile gripped in 





the mouth of the case, like a rifle bullet in a small arm 
cartridge. Smokeless powder is used, 


Scientific American. 
== 


Only the motion of translation can thus take place. 
As soon as it is entirely off the tray ribs the plug can 
revolve, but being then home in the breech its trans- 
lating«motion ceases and revolution locks it in place. 
The extractor is a strong bar kept down by a mild 
spring. It passes through a hole in the plug so as 
not to interfere with the threaded parts. By utilizing 
a certain amount of fore and aft “lost” motion the 


extractor is kept from slipping off the cartridge head 
at the same time that the plug, when pulled quickly 
to the rear through this “lost” distance, acts very | 
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engaged, neither of which takes place until the last 
instant of locking. 

The lanyard leads forward, around a pulley near the 
trunnions, if desired, so that the gun captain and lan- 
yard will be out of the way of the gun servants about 
the breech, and the pull for firing will be independent 
of the elevation of the piece. 

The advantages claimed for this mechanism are ef- 
ficiency, with cheapness of manufacture. The quick- 
acting part is applicable to any gua with slotted screw 
fermeture in which the breech plug is worked by 

manual power. 
The followiag selections from the 





giving velocities of over 2,500 feet per 
second. The gun and its ammunition 
are American throughout. The car- 
tridges are made by the Winchester 
Arms Co., New Haven, and the 
smokeless powder by the United States 
Naval Torpedo Station at Newport. 

The fermeture of the gun is on the 
slotted screw system. The plug is sup- 
ported when withdrawn on a hinged 
tray and collar of suitable shape. All 
operating wechanism is carried on the 
tray casting, except the trigger, which 
is on the gun. 

A curved translating arm of bell 
erank lever form is pivoted on the 
tray atoneend. A vertical toe at the 
other end engages an undercut score 
in the breech plug. When this lever 
swings on its pivot, the plug, if un- 
locked, will withdrawn from or 
entered into the breech. 

In the elbow of this arm is pivoted 


of 





be 


a horizontal cogged segment, formed 
in one piece with a long lever ending 
in &@ vertical hand'e or grip. A curved 
slot in the tray allows its pivot pin to 
move with the pivot of the translating 
arm as a center during longitudinal 
motion of the plug on the tray. This 
cogged segment engages a series of 
horizontal cogs ona rack bar which 
slides in a ~oove in front of the tray. 





THE DASHIELL RAPID FIRE GUN. 


The left hand end of this bar is provided with vertical | powerfully as a hammer to extract the empty case. 
cogs engaging another series on the lower part of|The extractor is shown in its forward or pulling po- 


the breech plug. A stop pin on the 


face of the | sition. 


When pushing a cartridge home the extractor 


breech limits the travel of the rack. The length of the | hook cannot rise and catch until it has been pushed 


rack is such that its extreme right hand cog is imme- | 
diately below the pivot pin of the translating arm | 
when the plag is unlocked. 

The usual double-acting latch is fitted to the tray. 

The plug being locked, a pull on the hand lever ro- 
tates the cogged segment, thus unlocking the beesch | 
plog by means of the rack bar described. As soon as 
the plug is unlocked the stop pin will have checked 
the motion of this rack and the center of motion will 
be traneferred to its right hand cog, which is now im 
mediately below the pivot pin of the translating arm. 





The arm and lever consequently swing together, and 
the plug is withdrawn on the tray and swung to one 
side clear for loading. As the plug comes out a groove, 
cut in its threaded lower segment, passes over the cen- 
tral tooth of the rack. 

In returning the plug to the breech two forces will 
be at work in the mechanism—one to rotate the plug, 
the other to push it home. The first is checked by 
the groove in the ping engaging the tooth of the rack 
mentioned and pulling the plug against the tray rib. 





back, by the forward motion of the plug, to its rear 
position. It can then snap over the rim of the case 
and is ready for the blow from the breech plug in ex- 
traction. 








The firing mechanism consists of a straight firing 
pin with cone-shaped shoulder. A spiral spring act- | 
uates it, being held to its work by a loose, spool-| 


‘Annual Report of the Chief of the 
Bureau of Ordnance” show the beha- 
vior of the gun in service : 

“The recently adopted breech me- 
ehanism for rapid-fire guns of 4, 5, and 
6 inch calibers have been put toa 
most thorough test, with both good 
and defective ammunition. Four- 
inch gun No. 11 was fired 248 times. 
The mechanism was worked about 
8,000 times with tight-fitting cartridge 
eases. These cases had to be ham- 
mered into the gun, and were selected 
for the purpose of testing the extrac- 
tor. 

“There has been no failure in the 
action of any part. A test for rapid- 
ity of fire was made before the chief 
of bureau and bureau officers. Five 
rounds were fired in seventeen seconds, 
using experimental cases. Since then, 
on two occasions, five rounds have 
been fired in fourteen seconds. On 
the second trial, the gun was laid at 
10° elevation, and all five projectiles 
were in the air together. 

“Similar exhaustive trials have 
been held with the 5 inch rapid-fire 
mechanism. Five rounds have been 
fired, in two instances, in 19 seconds. 
The charge and projectile made up in 
one weigh 95 pounds (with brown pow- 
der) and can be easily handled by one man. 

‘“There have been no cartridge cases as yet for the 6 
inch quick-firing gun, the DeBange check being used 
for obturation. The 6inch rapid-fire mechanism was 
tested in competition with the service meebanism by a 
board of which Captain J. A. Howell, United States 
navy, was the senior member. 

‘‘The conditions of firing were precisely similar with 
each gun, the elevation 38°, service carriages, gun 
sponged after each round. 

“The gun, with the ordinary service mechanism 





shaped sleeve. A cocking lever is pivoted to the plug, | (Mark III), was fired 10 rounds in five minutes and two 
its upper end running along a cam groove in the tray seconds, while that fitted with the quick-acting me- 
collar, while its lower end is forked to engage over the chanism was fired by the same crew ten rounds in two 


| ing, this lever moves the sleeve to the rear, cocking the 


,cocked. When fully 


spool-shaped sleeve of the firing pin. When unlock- 
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GUN. 


pin on the toe of a horizontal sear bar. When locking, 
the sleeve is given motion in the opposite direction, 
which compresses the spring, leaving the firing pin 
locked, the outer hook of 
the sear engages the trigger. A cap over the rear 
end of firing pin prevents all danger from defective 
primers. 

It will be seen that the gun cannot be fired unless 





the mainspring is compressed and the sear and trigger 


minutes and fifty-six seconds.” 





oho 





These guns will form the main batteries of the 
small cruisers and the secondary battery of the larger 
vessels of the navy. 
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FRENCH ingenuity has contrived an improved stone- 
cutting saw of remarkable efficiency—a circular saw 
having its edge set with black diamonds in the same 
way as the straight blades; but as the strain on the 
diamond is all in one direction, the setting can be 
made much firmer, 
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The German Mnqueled Sheet Bree Trust, and the former presides at all general and group de-| met hastily turned back and fled on another course, 


Mr. Albert H. Washburn, our commercial agent at 
Magdeburg, Germany, in his April official report 
states that the depressed state of an overstocked mar- 
ket during the past two or three years has recently led 
to the formation of a trust by German manufacturers 
of enameled sheet iron. The avowed object of the 
combine is to prevent over-production by regulating 
the output upon the home market. Incidentally a 
scale of prices, rebates, and other charges are agreed 





upon. No attempt is to be made for the present to 
control the sale of exported wares, even 
when sold to German buyers. 

The principle upon which the new 
association will operate is to measure 
future production by the general aver- 
age of past sales, with due regard to any 
extraordinary conditions that may arise. 
Thus it is supposed that the total pro- 
duction for 1893 will represent the aver- 
age of domestic sales for the years 1890, 
1291, and 1892, reckoning from January 1 
to December 31. A provisional plan was 
adopted tothisend. A committee named 
for the purpose collected the figures for 
the years mentioned and computed the 
average for the present year. The exact 
quantity to be produced by each factory 
was then apportioned in general meeting. 

It is not proposed to effect sales through 
the central agency. Every firm secures 
its own orders, as heretofore, and is re- 
sponsible for the carrying out of its con- 
tracts. Prices and rebates are for the 


liberations. One vote represents an annual shipment 
of 100 tons or a fraction thereof, but no establishment 
is entitled to more than five votes. Guaranty deposits 
at the rate of 20 marks per ton are required to be made 
with the central office by each firm. In case of failure 
to comply within four weeks with an order to pay made 
in accordance with the terms of the agreement, the 
amount involved is drawn from the fund of the de- 
faulting firm. The security must be replaced within 
two weeks. The trust compact expires December 31, 


most part constant. The only exception Y y, 
is where a firm is not producing the pre- Y yg 
Wy Yj Yj, 


scribed quantity through lack of orders. § 7 
If this continues for a period exceeding a “” Vy 
month, the president of the trust is au- ff 
thorized to permit a scale of lower prices W 
until the limit of production has been 
reached. One firm is permitted to take 
over the orders.of another, but no firms 
thus uniting may exceed their combined quota. If, at 
the end of the year, certain works have failed to pro- 
duce their allotted quantity, they are to be reimbursed 
for the difference at the rate of 10 marks per 100 kilo- 
grammes by those firms over-producing. This is ad- 
justed through the central bureau. Works partially 
or wholly ceasing operations are not entitled to remu- 
neration for the time so lost. 

Certain checks are imposed. Pending a permanent 
arrangement, a committee was appointed to establish 
the correctness of the figures reported. Whenever a 
decrease in sales is ascertained, a corresponding de- 
crease in quota is promptly ordered. Each firm is re- 
quired to forward semi-monthly to the central office a 
statement of actual shipments. Statistical summaries 
based upon these reports are to be published every 
two weeks for the information of members of the as- 
sociation. After a more complete organization has 
been effected, the directors of the various groups 
making up the trust are to hold quarterly sessions to 
fix, with the aid of the published statistics, the produc- 


ai 


a 
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1895, until which time no detail can be changed with- 
out unanimous consent. Members bind themselves 
not to erect new works or interest themselves in firms 
outside of the trust. 

The association is to devise means to prevent goods 
intended for export finding their way to the home 
market. Each group is to establish a central depot 
for the sale of damaged wares. The principal office is 
located at Berlin, and the president—Dr. H. Claus, of 
Thale—is a successful inventor of various new enamel- 
ing processes. 

Bo Ants Talk? 

This query is made by a writer in the Magazine of 
Natural History, and he then goes on to say : I one 
day saw a drove of the small black ants moving, 
perhaps to better quarters. The distance was some 150 
yards. Almost all which came from the old home car- 














as much as to say, ‘For the king’s sake and for your 
safety do not go there, for I have seen a monster, just 
behind, that is able to destroy us ail at one blow. I 
saw him kill one of our family. I do not know how 
many more are killed.” So the news spread, and it 
was true. How was the news communicated, if not by 
speech ? 


+> 
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Dangers from Gas Pipes and Trolley Systems, 
Mr, John R. Pearson, writing to the American Gus 
Light Journal, describes a peculiar acci- 
dent to one of the natural gas mains, 
caused by the trolley system nsed by the 
Citizens’ Street Railroad Company, of 
Indianapolis. 

On Illinois Street the concrete and as- 
phalt render the street impervious to 
moisture. Hence the earth and sand, for 
the distance of several feet below the 
street, forma very poor conductor. When 
the leak of electricity from the iron pole 
of the street car made its way to the 
ground, there was no way through the 
ground for it to return by the ground 
circuit to the power house. Owing to 
the dryness of the earth, as above de- 
scribed, the base of the iron street car 
pole being in contact with our old, aban- 
doned cast iron gas pipe, and the fact 
that the iron gas pipe was corroded, as 
was also the street car pole, rendered the 
contact between the two so poor that 
necessarily the current, in passing from 
one to the other, created an are, the same 
as an arc in one of the street lights. 

The electric arc heat is the most intense 
heat that it is possible to obtain. Hence 
the current, in making this are, melted 
the cast iron pipe, also the bottom of 
the street car pole, in its path to finda 
ground, which it did, following the 
east iron pipe for about 300 feet north. 
At this point it encountered a wrought iron natural 
gas pipe, that crossed the cast iron pipe, which 
furnished the ground sought for by the current. The 
natural gas pipe was, to some extent, also corroded. 
Hence the current, in its seeking aground through the 
natural gas main, created an arc, melting both the 
pipes, about the same as had occurred at the base of 
the street car pole. The natural gas then followed 
along the old artificial main, until it reached the street 
car pole that was melted by the arc, passed up through 
the center of the hollow pole and escaped into the air. 

The first car that passed over and the trolley created 
a spark that set fire to the natural gas, the flame from 
which leaped into the air 15 feet, melting the tnain cur- 
rent wires in a few minutes, and stopping all cars on 
the line for several hours. 

As all large cities are adopting the electric car system, 


'I fear that grave results will occur to water and gas 


ried some of the household goods. Some had eggs, | mains, unless some better means are adopted than are 
some had what may have answered for their bacon or| now used to return the current back to the generator 
meat, some had one thing and some another. I sat) station. In our case, it would have been a very serious 
and watched them closely for over an hour. I noticed matter to us if the natural gas had found its way into 








os 


tion for the succeeding quarter. In this manner every 
firm will be enabled to estimate with some exactness 
the quantity it is entitled to put upon the market. 
a... trust is made up of the manufacturers in 
‘enish Westphalia, Saxony, and southern, northern, 
“astern, and central Germany. Thus far about thirty 
works are included. Affairs are directed through a 
president in charge of the central office, the general 
‘neeting of members, and the directors of groups. The 
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their heads close together as if greeting one another, 
and no matter how often the meeting took place this 
same thing occurred, as though a short chat was ne- 
cessary. 

To prove more about it, I killed one who was on his 
way. Others being eye witnesses to the murder went 
with speed, and with every ant they met this talking 
took place as before. But instead of a pleasant greet- 
fing, it was sad news they had to communicate. I 





president and vice-president are elected for one year, 


know it was sad news, for every ant that these parties 








that every time two met in the way they would hold | the cellars or basements of the large blocks adjacent 


S 
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Co. yy 
| [ 


instead of coming out at the top of the pole ; for then 
there would certainly have been an explosion, with 
great damage to life and property. 


— —— — 
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RAVAGES oF TiGERS.—A man-eater in India was 
known to have killed 108 people in three years, and 
another killed an average of 80 persons a year for the 
same period. A third caused thirteen villages to be 
abandoned, and 250 square miles of land vo be thrown 
out of cultivation. 
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Photographs im Colors, engine of 100 horse power in the near future. The 
With the April issue of the Photographische Corres-| steam pump in the valley below the mill raises 500 gal- 
pondeng there is given a specially interesting example | lons of water per minute.—Shears. 
of polychrome printing by the three-color method, the — oo 
three negatives having been obtained from a group of Sound. 
natural flowers by Herr Hraza, and the printing exe-| Lord Rayleigh lately delivered the first of a series of 
cated in collotype by Herr Sieger. afternoon lectures at the Royal Institution on sound, 
The example consists of a set of the three impres-| and said that the course he intended to adopt was to 
sions, and of the combination; this latter being far bet-| deal chiefly with those facts which admitted of experi- 
ter than any polychrome print which we have yet seen | mental illustration possible to be given in public, also 
as made on the three color system, and it includes such | to deal with points of theory not obtainable in books 
delicate gradations of tint as one would expect to re-| readily accessible. He then caused a bell to ring in 
quire ten or twelve stones if prodaced by ordinary|an atmosphere of hydrogen, when it gave a faint 
chromo-lithographic means. sound, which grew stronger as common air was made 
The three elements are spoken of in the paper as red, | to replace the hydrogen gas. Sir John Herschel, who, 
yellow, and blue; bat these component tints are not) said the speaker, had done such good work that his 
precisely in accordance with the system as used by| name should not be mentioned without the highest 
Cros and Ducos du Hauron; 
with the later method adopted by Ives. In both of fact ; he thought that as there was a mixture of gases, 
these systems red is used as one of the colors; but while | the hydrogen attempted to interfere with what the 
in the older plan blue and yellow were employed to’ air wanted todo. Sir George Stokes had given the 
complete the trio, Ives used a bluish-green and a sort | real explanation ; in hydrogen the length of the sound 
of lilac as the remaining color elements. In the ex-| wave is four times greater than in air, so the bell is 
ample before us, while yellow is still retained, the blu- four times smaller in hydrogen relatively to the wave 
ish color is represented by a tint intermediate between | length. It would seem at first sight that if a vacuum 
the direct blue of Duecos du Hauron and the bluish- were only good enough, the sound from a bell in it 
green of Ives. On the otherside of the seale, too, a| would cease, but if he said so it would be wrong, for 
sort of purplish red is used, again intermediate between | sound could be sent through the ether, in spite of the 
the positive red and the lilac referred to as used by| best vacuum that Mr. Crookes or Professor Dewar 
Ives. could produce. An experiment could be imagined in 
The “red” print of Herr Hruza is froma negative | which a magnet was caused to make 100 or 200 revo- 
taken through a green light filter, while the negative | lutions per second inside a vacuum, and by means of 
for yellow was taken through a violet filtering medium, | a coil of wire outside connected with a telephone, the 
and the negative for the “ blue” print was taken with | sound could be heard. 
an orange-colored light filter. Gases are not essential for the transmission of sound. 
The set of three-color prints is especially interesting, | It will pass, for instance, through wood, as set forth in 
when studied in connection with the combination. | the following table: 
Herr Hruza suggests that the original proposal of Cros Velocity of Sound in Wood. 
and Ducos du Hauron may be considered to have been| ame of Along the Across the Along the 
a practical failure, mainly from the difficulty of obtain- layers. layers. 
ing at that time (1868) plates sufficiently sensitive for OE SEO iam aon a 
























































the colored lights. EF cckhciecnaneensdtamieesicitel 13,516 4,665 3,824 
As light filters, the following liquids were employed iiets. . sisitiinihidepemsied 14,050 4,600 8,444 

by Herr Hruza, a glass trough with parallel sides being BAR, . ic cvcecceusedtsceesssescese 15,467 4,840 4,436 

used : The effect of making sound pass alonga bar of wood 


CANES VILEE. is much the same as if a speaking tube be used. For 





Strength. 
Cochineal red and aniline yellow. .........s0.ccesc0 sosees 1 to 100. instance, 36 feet below the floor of the theater a musi- 
GREEN FILTER. cal box was playing, and in contact with it was a rod 
Malach!v groen........ + seeeceeees 100200. of wood, of which the upper end came through a hole 
VIOLET FILTER. in the floor. Whenever he put an empty box on the 
Ethyl violet. ....... voseeooes 100200. | ton of the rod to act as a sounding board, all present 


Color-sensitive gelatino- — plates were used for could hear it playing. When he removed the box the 
the orange and green, while a wet collodion plate serves | sound ceased, because without the box the greater part 
very well for the violet.—Photo. Work. of the sound was reflected back again down the rod. A 

—i>+oog stretched string or wire, with a sounding board at each 
How Straw Paper ts Made. end, will convey sound upon the same principle. 

A. recent visit of a newspaper man to the straw Sounds may be classified, and those which are most 
paper mill .t Chillicothe, IIL, results in the following | suitable for investigating are musical; they can be 
description of how the paper is made, and as the/ continued with uniformity for any length of time, and 
method is very similar to that of making strawboard, | present other advantages; in fact, it is only about 
the article will be interesting musical sounds that much is known, exact knowledge 

Through the courtesy of Mr. James Waterhouse we) being considerably limited to this class of sound. In 
started at the straw pile and were conducted through musical sounds the vibrations are performed in a given 
the various processes to where the finished paper lay | time ; they have the character of complete periodicity ; 
bundled for the market. The straw is conveyed on | after a certain interval of time everything oceurs over 
long carrier from the straw pile to the cutter, which | again as during the first period of time. Galileo first 
is run by a 2% horse power engine, and cut into small discovered that with any particular musical sound the 
particles, then elevated to the upper story and drop-| number of vibrations in a given time is a constant, and 
ped into two digesters, where it is cooked by the lime | this is a principle of the utmost importance. 
process. | The speaker then showed that a musical sound could 

These digesters are large iron tubs 24 feet long, 8 feet be produced by a sufficiently rapid succession of puffs 
in diameter, and weigh SO tons; it requires a car-| of air; he employed a revolving disk with a horizontal 
load of lime every week. The hot liquor cooks the | axis, driven by multiplying gear; near the circumfer- 
straw to a pulp, after which it passes through pipes! ence of the disk was a series of holes at regular inter 
to a chest on the lower floor, and is then pumped vals apart, and passing close before the orifice of a pipe 
through an eight inch pipe tothe washing engine on | from which air was steadily issuing. The perforated 
the upper floor, then back down below to the half-| disk moved 644 times faster than the handle by which 
finishing chest, whence it is again pumped upto the | the instrument was driven, so that the time of rotation 
upper floor and passes through the coarse grinder and | of the lower wheel as compared with that of the upper 
finishing engine, thence to the vat near the rollers, | wheel, combined with the knowledge of the number of 
where the liquid is separated from the stock, which is| holes in the latter, enabled the number of puffs of air 
gathered by a fine wire roller and adheres to the felt | producing any particular musical note to be counted. 
rollers, where it begins to assume shape. It then| When another sound, made by a tuning fork, was 
passes overa series of rollers at the rate of 96 to 120 | brought to the same pitch as that given by the puffs of 
feet per minute. It is then carried over 13 large dry-/| air, it was known that the number of vibrations of the 
ing rollers that are heated by steam, thence to two) fork in a given time was the same. He then exhibited 
stacks of calenders of chilled steel, where the paper is | the siren, the well-known acoustical instrunient made 
finished and transferred to the reel stand and then | upon the same principle, and explained its method of 
passed to the cutter, where it is cut to any required | working. 
size. It is then received by two boys, who carry it to| Lord Rayleigh said that some of the most important 
the table where it is bundled, and the straw pile that | discussions upon sound have forced upon its students 





you stood by six hours ago lies before you, finished 
goods all ready for the market. 

The paper is manufactared by the Tompkins pro- 
cess. The mill is supplied with the latest improved 
machinery for making brown straw and colored ex- 
press paper. 

Some idea may be formed of the magnitude of this 
plant when you realize that the ponderous machiuery 
for its operation weighs 1,900 tons, and requires three 
engines of 140 horse power to operate it, and three im- 
mense boilers to generate the steam, and still the 
power is insufficient. The company will place another 








the idea of “ phase,” which means the part of a vibra- 
tion in which a body is at any particular time ; for in- 
stance, the moon is a vibrating body in a sense, and 
we have the four phases of the moon. When two tun- 
ing forks of the same period are vibrating, so as to be 
in the same phase at the same time, the air is con- 
densed and rarefied by each at the same time, and the 
sound is louder. When the waves made by one fork 
are half a wave length behind those made by the other 
fork, the phenomenon known in music as “ beats” is 
produced, and this has somewhat inaccurately been 
called the “interference” of sound. 





Platinum Prints in Sepia, Bartolozzi Bed ana 
Green Tones, 

If a finished platinum print, obtained by cold devel- 
opment on platinotype paper, is placed in an ordinary 
uranium toning bath, the black color of the image 
will acquire a brownish violet tone, which, however, 
even in the case of a prolonged action of the bath, 
does not change into the well-known “ Bartolozzi red” 
tone. The latter may be produced by the following 
method, described by Dr. Strakosch ip the Photo. 
Rundschau: To 1,000 ¢. c. of the developing so- 
lution, which is used for platinotype paper with cold 
development, from 100 to 200 c. c. (in some cases 
even more) of a4 per cent solution of perchloride of 
mercury is added. The platinotype is printed suffi- 
ciently deep when it is developed in the above devel- 
oping bath. The prints will acquire in it a brown 
tone. After fixing them as usual in hydrochloric acid, 
and after they have been very thoroughly washed, 
they are placed in the following uranium toning bath : 


WBE... 0. .cosdccccccese cccccccoceccesccecses: eens -500 c. c. 

Uranium nitrate... ...... ° --. 5S grammes. 
Potassium ferricyanide............. oveees eseocess es 1 grammc. 
CE ee aeceeses 30 grammes. 


In this bath the prints will attain at first a fine 
sepia tone, which will gradually become more and 
more reddish, until at last the Bartolozzi red will be 
acquired. Various tones may, therefore, be produced 
according to the time for which the prints are allowed 
to remain in the bath. As soon as the desired tone is 
obtained the print is washed for about ten minutes in 
water which has been slightly acidified by acetic acid, 
when it is rinsed for a very few minutes with clean 
water. To produce green tones, the red toned prints 
should be treated with a dilute solution of chloride of 
iron. In this bath the tone will change at first into 
gray, then into olive green, and finally into a brighter 
green. The prints are then placed for a short time in 
water which has been slightly acidified with dilute hy- 
drochloric or acetic acid, which will remove the excess 
of ferric salt. If the prints are allowed to remain for a 
rather long time in water which has not been acidified. 
they will lose their color, but in such a case the green 
tint can be easily restored by immersing the prints in 
ferric chloride solution.—Photo. News. 


No. 999. 

There can be no doubt that the world’s record for 
fast passenger train speeds has been beaten on the New 
York Central & Hudson River Railroad in the wonder- 
ful ran made May 9, 1893, by locomotive No. 999. On 
that day that engine hauled the Empire State Express 
from New York to Buffalo, a distance of 440 miles. 
The schedule of the train is, as we have very often said, 
50°7 miles an hour, including four stops. The train 
was 28 minutes late in leaving Rochester, and ran the 
distance from Rochester to Buffalo, 69 miles, in 68 min- 
utes, making up 15 minutes. In this part of the run 
one distance of five miles on a level grade was run in 
844 minntes, being at the rate of 86 miles an hour. 
This was irom Looneyville to Grimesville; and one 
mile west of Grimesville was run in 85 seconds, being 
at the rate of 102°8 miles an hour. This mile was also 
level. The speed was taken between mile posts, by a 
stop watch, by the conductor of the train. The train 
consisted of four cars, and the weight of cars and pas- 
sengers was 362,000 pounds; the weight of engine and 
tender was 204,000 pounds. We are indebted to Mr. 
Wm. Buchanan, Superintendent of Motive Power, de- 
signer of this magnificent engine, for confirmation of 
the particulars given above. The engine itself was 
shown in our issue of April 28, but we repeat below a 





few of its principal dimensions : 
QR acutlinnstedesccccdcctenceces oss cceene 600 19 in. x 2 in. 
Driving wheels. . . eocccccccccccces 86 in. 
Diameter of boiler... ... ove te eeccccccesess 58 in. 
Total heating surface.............. seecceceees-+-ee 1,980°87 aq. ft. 
Grate surface........ .. seereetédecccencce o 90°7 aq. ft. 
Weight, working order..... O00 606 cecscccece 00 124,000 Ib. 
Weight on drivers.......... Covcevecseccccocceccece 84,000 Ib. 
Boiler pressure... ..... 2.2... seeeseeseseerees sees 190 Ib. 
Not the least remarkable part of this performance is 


that the sustained run of 69 miles in 68 minutes was 
made after the engine had hauled the train 371 miles; 
the run of five miles, at 86 miles an hour, was made 
after a run of 424 miles, and the mile at 102° miles an 
hour after 429 miles had been run. The best previous 
record of @ locomotive with a train we believe to have 
been one mile. run at the rate of 97°83 miles an hour. 
This was on the Central of New Jerscy, and the engine 
was a Vauclain, four-cylinder compound.—Railroad 
Gazette. 
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Hrram W. Srey, of Rochester, has given to Cor 
nell University $50,000 for the erectiun of a new build- 
ing for the use of the Sibley College of Mechanical En- 
gineering, founded by his father, who, with his family 
since his death, have contributed several hundred 
thousands of dollars. The new building will supply 
ample accommodations for the increasing number of 
students who come to Cornell University for training 
in mechanical and electrical engineering. The build- 
ing will be completed before the opening of the uni- 
versity in September. 
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GERMANY’S HIGHEST BRIDGE, 

Three hundred and fifty-one feet above the water 
py railroad! That is about the height of two church 
steeples placed one on top of the other. When the 
Prussian Landtag granted the right to build the 
Solingen-Remscheid road—a very important connect- 
ing road, not only for the iron and steel industry of 
the mountains, but also for passenger traffic—the 
foundation was laid, so to speak, for the construction 


of the most interesting and remarkable railroad in the 


onarehy. 
2 If we start out from Solingen on this road, which is 
now in course of construction, a changing picture 
js presented to the eye. The natural difficulties have 
heen overcome by means of a serpentine track, high 
embankments and deep cuts. The first viaduct, 
which still shows a confusion of scaffolding beams, 
will be 131 feet high. Our progress is suddenly stop- 
ped. Before us lies a deep valley. If we look straight 
across to the mountain on the other side, we dis- 
eern alittle fluttering flag, scarcely visible to the eye 
from this point. It indicates the course that will be 
followed by the iron horse. This is the place where 
the valley will be bridged over by an iron viaduct 1,640 
feet long and 351 feet high. 

Our engraving shows this great structure, which, 
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Dumb Walter Shafts. 

A correspondent asks the editor of the Real Estate 
Record and Guide, of this city, ‘ for information as to 
how dumb waiter shafts should be constructed. My 
understanding of the law is that all such shafts which 
extend through more than three stories must be in- 
closed with walls of brick or with a suitable framework 
of iron filled in with burned clay or other fire-proof 
material, carried three feet above the roof and covered 
with a metal skylight, and that the openings must 
be provided with fire-proof doors. I know of five- 
story and cellar flat houses, recently built, in which 
the dumb waiter shafts on three of their four sides 
are constructed of wooden studs filled in between 
with burned clay tiles, this construction extending 
from the cellar floor to the extreme skylight top above 
the roof, and the doors in same on the several stories 
are of unprotected wood. The shafts are plastered 
inside and outside, and above the roof line are cov- 
ered on the outside with sheet iron. If the method 
described is lawful or is allowed by the Department 
of Buildings, then many of us have been building bet- 
ter than required.” 

The law governing the construction of dumb waiter 
shafts is stated quite correctly in the above letter. 
It seems almost incredible, the editor adds, that any 
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sions in the building law is the requirement that ele- 
vator and dumb waiter shafts shali be fire-proof. 
In case of fire in the lowest story the shaft acts as a 
great flue to carry off the hot and blinding smoke and 
flames past the upper stories and out through the 
thin glass of the skylight into the open air, thus giv- 
ing the inmates of the burning building a better 
chance to escape and the firemen a better chance to 
extinguish the conflagiation. If the shaft be con- 
structed with wood studs and something else, the in- 
tense heat quickly peels off the plaster, and in a very 
few minutes there are lines of blazing wood from the 
cellar to the roof communicating with every floor, and 
the whole building is doomed. The proper construe- 
tion of shafts for dumb waiters and elevators and 
shafts for light and ventilation is deemed very impor- 
tant by underwriters, and we doubt whether any 
insurance company would take or continue a risk at 
any price on a building where it was known that the 
shafts are built in violation of law. 
Cement for Steam Packing, 

Portland cement is mixed with sufficient water to 
form a stiff paste, so that when applied to a wall it 
will not fall off or run. This cement may be used for 
manhole lids with excellent results. It is applied to 
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THE HIGHEST BRIDGE IN GERMANY ON THE SOLINGEN-REMSCHEID R.R, NOW BEING BUILT.—FRoM PLANS DRAWN BY ARTHUR RIEMER. 


whea completed, will be a brilliant proof of the high 
attainment of German technic. A span 558 feet long, 
with a gigantic elliptical arch, forms the bridge 
proper, and at each side there is a number of strong 
pillars which are connected with one another by iron 
work. Allof the iron work together will weigh 4,100 
tons. The end supports, each of which is arched to 
form a passage for a road and the single supports, all 
of which are founded on solid rock, comprise 13,080 
cubic yards of masonry. The cost of constructing 
the double track viaduct is estimated at about $535,- 
00. The work has been begun, bet will not be com- 
pleted for two years, The preparatory work is very 
extensive. It will be necessary to build first a tem- 
porary bridge 98 feet high. The material will be 
transported by means of a wire rope road, and the 
Separate parts will be raised, by means of hoisting ap- 
paratus operated by electricity, to the dizzy height 
where they will be mounted. So much for the bridge. 

Keeping the goal of our wandering in view, we fol- 
low the line through deep valleys and over high hills, 
and finally we pass, mentally, through a steep, curved 
tunnel, which brings us to the end of the road, at 
Remscheid, a town noted for its iron and steel indus- 


‘ry. The road is only seven miles long.—INustrirte 
Zeitung, 


“ 


one should construct a dumb waiter shaft, extending 
through six stories, with wood studs instead of an 
iron framework, and with unprotected wood doors 
instead of fire-proof doors. The consequences that 
might follow ought to deter an architect from speci- 
fying or a builder from executing work that is in so 
gross violation of law. The expense of removing 
the unlawful construction and replacing it with what 
is lawful, costly though it would be, might prove to 
be the least of the troubles for the wrong-doers, when 
detection comes. In case of loss of life from fire in 
the building, an official investigation would locate 
the responsibility, and the person or persons guilty 
of the violation of law, or having allowed a violation, 
would be punished by imprisonment, and this would 
be more serious than the payment of a penalty or 
the cost of replacing the shaft, as the building law 
provides. Included in that responsibility for the loss 
of life would be the builder or owner, the district 
inspector of buildings and the architect. The lessons 
of the past are sufficient to teach builders that it 
does not pay to violate the building law; that it is 
better, in good faith, to carry out every requirement 
rather than to evade any requirement. It doesn’t 
pay to do wrong in any business, least of all in a 
builder’s. One of the most important of the provi- 








the carefully cleaned surfaces in a layer of from 5 to 8 
mm. in thickness. As soon as the cement is applied 
the lid is carefully put upon it and slowly tightened 
until the thickness of the layer is reduced to from 8 to 
4mm. After an interval of several hours the cement 
begins to set, and now the nuts on the lid are firmly 
screwed down. During the next eight hours the joint 
is kept slightly moist, so as to prevent hair cracks. A 
manhole packed in this manner never becomes loose. 
In a similar manner flange joints on water, steam, or 
air pipes may be tightened by means of cement. Such 
joints, if carefully prepared, prove exceedingly dura- 
ble, and are much cheaper than India rubber or as- 
bestos packings. 
Cleaning of Street Car Ralis. 

In a paper recently read before the English Society 
of Engineers, by Mr. H. Conradi, he said that the 
tractional resistance between clean and dirty rails va- 
ried as much as 301b. Cleaning by hand once a day 
costs 25 cents per mile of single line, in fine seasons, 
and twice as much in bad weather. Watering by cart 
twice a day costs 60 cents per mile. Cleaning by a 
special device successfully used on the tram cars of 
Reading, England, for the last eighteen months, costs 
12 cents per day, and even less. 
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380 


eva 


RECENTLY PATENTED INVENTIONS. 
Engineering. 

SreamM Enerve REGULATOR. — Fred- 
erick W. Mount, St. John, Canada. This invention re- 
lates to governors adapted for use with engines operated 
in pairs, and provides a simple attachment to the or- 
inary shaft fiy ball governor by which the cut-off of 
either of the engines may be accurately regulated and 
each engine thus made to do its appropriate part of the 
work, The regulator and governor are so arranged that 
they may be operated without stopping the engines, so 
that in case of « hot box or other slight Injary to one en- 
gine a greater part of the load may be lifted to the other 
without interfering with the work. 


HYDROCARBON BURNER.—William A. 
Minteer, Peachville, Pa. This is a device adapted to | 
convert a spray of steam, oi! sad air into a hydrocarbon 
gae and burn it in a combustion chamber. The burner 
is inexpensively made, easily controlled, and not liable 
to get oat of order, and the arrangement of parts is such 
that the oll, hot and cold alr, and steam, may be con- 
trolled by the several valves eo that just the right pro- 
portions of each shall be admitied to the combustion 
chamber in steady streams, to be mingled and burned in 
the most efficient way to prodace intense heat. 








Ralliway Appliances. 
Car Coup.iine. —George H. Conrad 





Scientific 





American. 





vice having a pair of shears and a bag to receive the 
fruit attached to a long wooden handle, one blade of the 
shears being operated by a cord to cut off the fruit, 
which falls into the bag. The latter is detachable when 
the implement is to be used for pruning, and when the 
limbs are too thick for the use of shears they may be 
removed and a saw substituted. 





Miscellaneous, 


Brick Kiiy. — Robert Garret, Free 
dom, Pa. ‘This kiln is of simple construction and has a 
combined up and down draught designed to thoroughly 
circulate the heat among the ware in such manner as to 
quickly and evenly burn it at all parts of the kila. The 
kiln body is preferably circular in shape, and beneath en 
air-tight floor are independent flue sections with bridge 
walls, forming heat chambers, each flue section con- 
nected with a furnace and communicating with vertical 
flues discharging into the interior of the kiln. A down 
draught is provided for by flues in the side walls, and the 
construction is such that the damp air may be drawn off 
from each kiln chamber during the operation of filling 
and during the time the green ware i+ in the kiln. 


ARTIFICIAL FuEL.—Cornelius Cronin, 
Kingston, and Gwilym Edwards, Edwardsville, Pa. 
This is a fuel composed of several ingredients monided or 
compressed into bricks, blocks or lumps, for use in 
stoves, furnaces, ete. Among the ingredients are speci- 
fied proportions of culm, limestone, wood pulp and 





and Adam Winter, Pittebarg, Pa. With this device the 
coupling of meetiag cars is automatically effected, and | 
the uncoupling may be performed from the sides of the 

care. The coupling is composed of but few parts, which | 
are easily assembled and of great stability, and it can be 
ased in connection with the ordinary pin couplers. The 
invention covers a peculiar arrangement and combina- 
tion of parts, embracing several novel features. 


Car TRANSPORTATION CARRIAGE. — 
Alexander Bowie, Gallup, New Mexico. This invention 
relates to gravity plane railroads, and provides a car- 
riage adapted to travel on the inclined track and receive 
a car from a side Wack for transportation on the plane. 
it has two track frames connected with each other 
either rigidly or pivotally, so that in the latter case the 
rear or lower truck can assume a different angle relative 
to the incline of the track. Means are provided for 
regulating and controlling the velocity of the carriage 
moving on the plane. 


Mechanical, 


Dre Puiats.—Lewis C. Wetzel, Belle- 
fonte, Pa. This dic plate is provided with revoluble 
dies, each having in its periphery independent cutters, 
guide clisks carried by the dies having in their peripheries 
recesses registering with the cutters. This improved die 
plate permite of quickly and conveniently changing the 
revoinble dies for different sized work, and removing 
the individual cutters of each die plate if worn out or 
broken, without distarbing the rest. 


Toot For Turyiva PIPES, ETc. — 
Gasiaf Englund, Seattle, Washington. A pair of pivoted 
jawy crossing each other is provided with siota, a handle 
being pivoted to the rear end of one jaw, and another 
pivot at the end of the handle adapted to move in the 
alots of the jaws. The umprovement forms a convenient 
ol to effectively grip a pipe, axle, or other article, for 
use a¢ a pipe wrench or for turning car axles to move 
the cars on the track. 


crude petroleum, the ingredients being ground together 
and a variable proportion of water added to facilitate the 
adhesion and mixing of the mass. 


Loe Putting APPARATUS.—Edmund 
M. Ivens, New Orleans, La. This is an apparatus es- 
pecially adapted for pulling heavy logs out of swamp 
lands into lagoons or bayous. It comprises a movable 
platform carrying a driving mechanism and winding 
drums with independently operated brake devices, and 
| fixed swamp or anchor sheave with pull rope, rope lay- 
| ing devices, and various other novel features. The 
| apparatus is more especiaily designed to facilitate hand- 
| ling heavy cypress logs in Louisiana swamp lands. 


AXLE BEARING AND Hvus.—William 
D. T. Travis, Burlington, N. J. This improvement 
provides an improved connection between the axle bear- 
ing and the wheel, and forms a simple bearing which 
may be readily attached to either a new or an old axle, 
making it very strong, easy running, self-oiling, and very 
durable. It comprises a shaft chest adapted to be secured 
to the axle, and having means of supply at its upper side 
and a vent on its lower side, boxes being held removably 
within the chest, and a spindle tarning in the boxes hav- 
ing one end projecting from the chest, the wheel hub 
being made fast to the spindle. 

TURPENTINE TooL.—Walter Watson, 
Fayetteville, N.C. This is a combination tool, compris- 
ing a double hacker and puller in a single instrument. 
It has a flat blade with its ends bent toward each other 
to form hackers, while the shank has a head at the lower 
end of which is a seat and a transverse rib at the upper 
end, the blade being detachable and reversibie. 


Movine TRUNKS ON StTairs.— William 
H. H. Hallock, West Hampton, N. Y. This improve- 
ment comprises a pivoted stair railing, with balusters 
having a rotary movement, and locking devices whereby 
the railing may be held perpendicularly or carried to a 
horizonta! position in engagement with the steps of the 








Nut Lock. — Michael F. Deininger, | ciitating 0 devin Whtth many Oo sunéily plued and 


Brookiyn, N. Y. According to this improvement a lock- 


ing nat screws in an opposite direction to the nut to be 
locked, and an interior polygonal flange formed on the 
locking nat engages a circular part on the nut to be 
locked. The device is simple, durable and very effect- 
ive, and designed to securely lock axle nuts in place. 


GRINDSTONE ATTACHMENT.—Jesse M 
Clock, New York City. The stone ix, by this invention, | 
provided with a treadle mechanism, by which it may be 
easily turned by the foot, and the water, stone and tank 
attachments are so arranged that the stone may be kept 
thoroughly wet but will be prevented from «praying 
water on the person using it, while there are also bracket 
attachmerts by means of which certain forms of knives, 
such as those in the cutter ber of a mowing machine, 
and other forme of cutters, may be readily ground on a | 
trove and uniform bevel. 


CioTu STRETCHER AND DRIER. —| 


William Bailey, Brooklyn, N.Y. This ie a machine es- | 
pecially designed for stretching and drying shade cloth | 
after the sizing has been applied to it. Its construction 


is such that the cloth may be quickly attached and will | 
then be conveyed in a circuitoas route through or over | 
drying «pparatus, the cloth being automatically stripped | 
from the machine when it has been properly stretched 
and dried. A tank holds the sizing material, a regulated | 
quantity of which ts applied as the cloth is passed | 


through sizing rolls. 





Agricultural, 
PLow AND CULTIVATOR.—Madison A., 
William C., and Robert L. Randolph, Somerville, Mo. | 


This is a combined gang plow and cultivator, designed 
to be very effective in operation, arranged for shallow or 
deep plowing, and adapted to be uickly changed from 
& gang plow to a cultivator and vice versa. To adjust 
the plow frame it is only necessary for the driver to 
move a lever in convenient reach of his hand, at the 
same time moving another lever with his foot, by which 
means the plows may be readily adjusted to the height 
desired. 

SPRAYER FOR VINES, TREES, ETC. — 
Albert G. Provine, Puyaliap, Washington. A hollow, 
tank-forming roiler is journaled in a frame on which is 
meented a pumping mechanism connected with pipes 
from the Interior of the roller, while pipes extending 
along the sides of the frame are provided with spraying 
nomics. The pumping mechanism is actuated by the 
drawing of the machine over the ground, to spray over 
vines, trees, and other vegetable growthe a liquid solu- 
tion for exterminating or iestroying insect peste. 


Paurr GATHERER AND Prusine Im- 
Piewert.--illes Chambers, Waco, Texas. This isa de 


| 





; Gambart, New York City. This isa ring made in sec- 


staircase. Other novel featares are also included, con- 


locked upon the stair steps to form a rolling support 
whereby one may readily move a trunk or package up 
and down stairs. 


Ratin WATER Cut-Orr.—Mathias A. 
Laska, New Orleans, La. A swinging pipe, adapted to 
receive water from the rain spout and deliver it to the 
cistern, is so connected with a counterbalanced lever and 
an open water-receiving vessel that the latter will receive 
the first water washed from the roof, with the dust and 
dirt which may be washed off at the commencement of a 
rain, such water being directed away from the cistern, 
the flow being directed to the cistern after the water has 
become clean. 


GUARD FoR Doors, WINDOWS, ETC.— 
Laurence F. Ryan, New York City. This is a light frame 
device consisting of two telescopic folding sectiona, 
adapted to be readily fitted within a door or window 
opening, and constitute a barrier which wil) effectually 
prevent children from getting out. It is iney pensive and 
quickly fitted in place, and when not in 1s may be 
folded to take up but little room. 


Frre EXTINGUISHER FoR CoTToN 
Gins.—Edward Northcraft, San Marcos, Texas. The 
gin, according to this invention, is provided with sliding 
valves for closing the top inlet and the lint chute, the 
valves being so connected that they may be promptly 
closed by the operator, whereby any fire within the gin 
will soon die out for want of air. 


CONVERTIBLE Frirni'‘ER Rivna.-~-Louis 


tions, each section being capab!» of being employed as 
an earring, but the ring having the appearance of an or- 
dinary ring when the sections ae united. The changes 
may be quickly and easily made fron one form of ring 
to the other. 


Syurr Box.—Cuarles L. Powell, 
Weatherford, Texas. This is a device more especially 
designed for the use of those wno take snuff by brushing 
it across the teeth, as is done in some sections of the coun- 
try. The box has a brush-holding chamber, within 
which is a spring-pressed plunger, whereby the handle of 
the brush is pushed out when the box cover is removed, 
so that the user may always have the brush ready on 
opening the box to take snuff. 


EAsEL. —Mauries Schmirk, Fayette, 
Mo. A simple and durable easel, for the use of painters 
and others, has been provided by this inventor, the easel 
being readily adjustable to any desired angle, cr extended 
for supporting large canvases. It consists of a rack piv- 
oted on a stand, while an extension rack is fitted to slide 
on the main rack, and has fastening devices for locking 


SpEcULUM —Henry Dickinson, Jr., 
Chappaqua, N. Y. This instrument has independent up- 
per and lower sections, with means whereby the anterior 
ends of the sections may be made to diverge, either one 
more or less than the other, or both alike. 


Puzzix.—John C. Fields, Meadville, 
Pa. This device consists of a skeleton box or basket 
having open top and sides, in which is located a series of 
blocks having their faces in two colors, each block bear- 
ing the same colors, and the blocks having their faces 
further provided with one or more indicating marks 
colored to register with the same, the opposite, or the 
adjacent faces. The puzzle consists in causing similar 
faces only of the blocks to be presented by simply 
moving the blocks laterally or vertically, and without 
turning them. 





Designs. 

Font oF Priytine Typr.—Robert 8. 
Avery, Washington, D.C. This is a design for a font of 
phonetic printing type, consisting of forty-two charac- 
ters, each having a distinctive phonetic value. 

PEPPER oR Sautt Box.—Joseph Wal- 
ter, New York City. This is a salt box in the shape ofa 
recessed cork, such as has been used in a tightly sealed 
bottle, and ornamented on the top by a perforated cap. 

A farther design of pepper or salt box by the same 
inventor consists of a representation of the neck of a 
bottle, with an even bottom and at the top a perforated 
seal. 

Nors.—Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
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The charge for Insertion wnder this head is One Dollar a tin. 
for each insertion ; about eight words to a line. Adver. 
tisements must be received at publication office as early 1, 
Thursday morning to appear in the following week's issu, 





Order pattern letters & figures from the largest vari. 
ty. H.W. Knight & Son, Seneca Falls, N.Y., drawer 1115. 
“U. 8.” metal polish. Indianapolis. Samples free. 
Kemp’s Manure Spreader, Syracuse, N.Y. See Ady. 
Best drying machines. 8. E. Worrell, Hannibal, Mo. 
Universal and Centrifugal Grinding Machines. 
Pedrick & Ayer, Philadelphia, Pa. 

Wm. Jessop & Sons have a handsome display of stee) 

in Mining building at the World’s Fair. 

All kinds of Perforating done in every kind of meta) 
F. Erdle Perforating Works, Rochester, N. Y. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, 24 Columbia 8t., New York. 
$5 gauge shows speed and all changes of engines, ma- 
ehinery, ete. G. T. MeL. & Co., 120 Fulton 8t., Boston. 
Stow flexible shaft. Invented and manufactured hy 
Stow Mfg. Co., Binghamton, N.Y. See adv., page 270. 
Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co., Laight and Canal Sts., New York. 
Centrifugal Pumps for paper and pulp mills. Irrigating 
and sand pumping plants. Irvin Van Wie, Syracuse, N. Y. 
Guild & Garrison, Brooklyn N. Y., manufacture steam 
pumps, vacuum pumps, vacuum apparatus, air pumps, 
acid blowers, filter press pumps, etc, 

Split Pulleys at Low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son’s Shafting 


Works, Drinker St., Philadelphia, Pa. 





of this paper. 
Perforated Metals of all kinds and for all purposes, 
NEW BOOKS AND PUBLICATIONS. pas 0 
VapkE Mrecum. A work of reference for | Harrington & King Perforating Co., Chicago. 
the use of architects, architectural]! 7° Let—A suite of desirable offices, adjacent to the 
iron workers, builders, blacksmiths, | scientific American offices, to let at moderate terms. 
ete. Compiled and arranged by D. | apply to Munn & Co., 361 Broadway, New York. 
B. Dixon. With a comprehensive! ne pest book for clectricians and beginners in elec- 
treatise on electricity. 7 Thomas | tricity is “ Experimental Science,” by Geo. M. Hopkins. 
G. Grier. Chicago: Lai & Lee. | By mail, 4; Munn & Co., publishers, 361 Broadway, N. Y. 
1898. Pp. 480. Price $2.50. Canning machinery outfits complete, oil burners for 
The best description of this work that we can give is | 80ldering, air pumps, can wipers, can testers, labeling 
to state that to some extent it covers the very wide Se Burt Mfz. Co., Rochester, 


ground embraced in Haswell. In other words, it treats 
ea Competent persons who demre agencies for a new 


of a very wide range of subjects. It contains an alpha- 

betical table of contents and will fill its place with con- | P°Pular book. of ready sale, with handsome profit, may 
isfacti apply to Munn & Co., Scientific American office, %1 

eiderable ~ Broadway, New York. 


{Send for new and complete catalogue of Scientific 


— 
SCiK iC r and other Books for sale by Munn & Co., 361 Broadway, 
SCIENTIFIC AMERICAN | anactner nooxs tor sale by atunn y 
BUILDING EDITION.|= — . om 
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TABLE OF CONTENTS. 185 
1. Elegant plate in colors, showing the residence of — ‘ , 
Joseph P. Beach at Pine Orchard, Conn., erected 
at a cost of $1,200 complete. Floor plans and two HINTS RESPONDENTS. 
perspective elevations. Mesers. Munn & Co., - 
architects, New York. ez no attention 
2. Plate in colors showing the handsome residence of 
Seward W. Jones, at Newton Highlands, Mass., and 
erected at a cost of $9,000 complete. Perspective Inguiiries te an 
view and floor plans. Messrs. Rand & Taylor, repeated ; 
architects, Boston, Mass. An attractive design. 
8. A handsome colonial dwelling on Beacon Hill, Bos- 











ton, Mass. Two perspective views and floor plans, I oo matters of 
Coote, srchitota, Bostn, Mass. ’ # | ct tifie A rican 8 lements referred 
me m Su nits 
Colonial residence fo may be had at the office. z 10 each. 
4A dwelling at Montclair, N. J., = —- Cenmeedsseeeasding suena of 
erected at a cost of $5,500 complete. Floor plans, 
two perspective view, etc. Messrs. Munn & Co., MitRorale cmt for examination chewll be distinctly 


architects, New York. An excellent design. _ 
Engravings of a dwelling 
Fae Pe cnetied the cat of $520.2 | (6187) M. 8. P. asks: 1, Will the hand 
dwelling erected Longwood, Mass i power dyaamo described in SuprpLemEnt 161 generate 
, “in. Mr hom © Pease, inane edie sufficient current to run the motor described in SurPiE- 
Mass. Floor plans and perspective elevation. | =X 41? A. You can barely ran it withou develop. 
Cost about $2,200. ing much power, 2. Can the eight light dynamo be run 
®. Tho Vint Omgugutiond Chock tPaeeds, uz.) eet 

" “erected and furnished complete at a cost of $15,000, (5188) W. J. R. writes: Please tell me 
“ = plans. a AN Sey caeaeaatbatnees @ dlawe ont = 
spective floor CAN: : aro - 
8. A residence at Beardsley Park, Bridgeport, Conn. A sistance of the atmosphere in Mississippi a = 
very picturesque design, perspective elevation and Leadville, Col. Suppose a man weighs 152 pounds, an 
poe Ao Cost $5,500 ca. ae AH in jumping from a balloon in the State of Ilinois must 
Beers, architect, Bridgeport, Conn ‘ * | have a parachute 28 feet in diameter to come down saf°- 
: ly, what size parachute must this same ivan have to d - 
9. Views showing the exterior of the twelve story Boyce | scend from a balloon in Leadville, Col. ? A. The atmo- 
Building, at Chicago, put up in thirty-nine days. | sphere at Leadville being about 28 per cent lighter than 
Tho cust of the structure was $000,008. in Minois, will give a proportional less resistance to f-!!- 
10. The Fifth Avenne Theater, New York.—Views of the | ing bodies. The parachute should, therefore, be mac 

anditorium, the Broadway lobby, the Twenty- | about 38 per cent larger area, or 33 feet in diameter. 
(5189) “Devoted Reader.”—Probably 
the best way to learn the watchmakers’ trade is to ap 

11. a pee nb neg tag an prentice y urself to a thoroughly ood watchmaker. 
catimate brick work.—Foul water main._Anim-| (5140) C. B. says: Suppose 1, 2, + oy 
proved woodworking machine, illustrated.— represent three tanks filled with water of equal depth. 
improved scaffold truss, sstsste-tiaacioat and are each 10 fees high. Diameter of the bottom is 24 
building bricks.—Some beautiful arch work, illus-| inches ineach. 1 is the same area at the top as at the 
trated.— Mineral wool in buildings.—Wood mantels, bottom ; 2 is three times the area at the top as at the bot- 
iNlustrated.—Sound titles for real estate.—Durabil- | 0m; $has one-fifth the area at the top as at the bottom. 
ity of cedar.—Tin from tin scrap.—Improved steam Is the pressure (per square inch) equal on all parts of the 
bottom of each tank, and is the total pressure on the bot- 
tom of each the same? A, The pressure is the same per 
copies, square inch on the bottom of all the tanks. — 
% cents. Forty large quarto pages, equal to about pressure on the bottoms is in proportion to their areas i0 
book practi- square inches. : 
; (5141) E. 8. 8. asks: 1. What battery is 
can Aun engrstagy, Muang &o mat, uaa ~~ 19 inch yay a comepor 
a ? 4 
examples of Modern Architectural Construction and | tery is the best. 2. I have a porous cup that has holes in 
it, and it is lined on the inside with cloth, and a rod of 
The Fullness, Richness, Cheapness, and Convenience | carbon is in the center, and the jar is filled up’around the 
of this work have won for it the Lanerst Crrcviation | carbon with some kind of black stuff. How can I repair 
of any Architectural Publication in the world. Sold by | the battery so it will work, and what is the black stuff 
around carbon? What is battery best adapted for? A. 








@ pictare frame in place. 





For a filling for your porous cell, try granulated black 
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carbon, equal parts 
amet oangnee en male I 3. What 
pore in a kettle to keep it from rusting? A. Try 
an 
o storage ” pattery ond motor, what percentage 
me po »wer put into the dynamo can be delivered by 
motor? A. 7% per cent. 2 What percentage 
po Hye delivered by the motor a week after the 
vettery had been charged? A. In a good battery the 
reentage of loas would be small, Probably not more 
yen 2or3 percent. % Whatare the limits of the ca- 
pacity of <torage batteries in amperes and volts and how 
determined ? Are storage batteries made capable of 
storing the electrical current developed by 30 actual horse 
power ? If so, for how long a time could they store such 
a current constantly ranning into the battery? A. The 
size and number of the plates limits the current capacity, 
and the number of cells in series controls the voltage, 
each cell being equivalent practically to 2 volts. The 
voltage is determined by a voltmeter. There is no diffi- 
culty in storing current equivalent to 30 horse power. 
The batteries will contain a working charge for two or 
three months with a slight loss. 

(5143) E. BE. W. asks how to color 
lantern 5 viobes green, also blue and red, and what to use 
for colors. A. eee 

shase the colored lacquers from dealers in painters’ 
supplies. If you find this inefficient, you might use rather 
thin shellac varnish, colored with aniline dyes. For ad- 
ditional information see our Cyclopedia ot Receipts. 

(5144) O. D., J. E. Z, and others ask for 
a remedy for freckles. A. We reprint a note from the 
screntiric AmeRIcAN for February 13, 1892, in regard to 
freckles ; Some people are born freckled and others have 
freckles thrust upon them. The former class might as 
well accept their freckles as a dispensation of Providence, 
for nothing can be done for them. The latter can always 
get rid of their affliction by using a couple of drachms of 
sal ammoniac with an ounce of German cologne, the so- 
jution mixed with a pint of distilled water. Applied two 
or three times a day, states one of our contemporaries, it 
will cure the worst case of acquired freckles on record. 
Freckles are caused by the action of sunlight on the col- 
oring matter in the skin. 

(5145) R. T. K. asks: Will you kindly 
let me know, through the columns of your paper, some- 
thing of the difference in the power required to tow a 
barge when drawn close to stern (so as to almost touch) 
of tag, or when let out with cable so as to be consider- 
able distance apart? That is, what are the effects of the 
currents caused by the propeller of tug (and hull also) on 
the barge when the barge is close up? Also when side 
wheels are used instead of screw? A. While no exact 
figures can be given, the fact is well known in the tow- 
ing business that the current set back by the wheel of a 
atug boat directly against the bowofa barge close be- | p, 
hind somewhat neutralizes the power of towage. Hence 
all stern towing is done with long hawsers, or alongside. 
With sidewheel tow boats, the back thrust of water from 
the wheels to a single barge directly astern is not so great 
as with a propeller ; yet it is enough to prevent the prac- 
tice, except where necessary by narrow and crooked 
channels. 

SS 


TO INVENTORS, 


An experience of forty-four years, and the preparation 
of more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office SCIENTIFIC AMERICAN, 361 Broad- 
way, New York. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Granted 


June 6, 1893 
AND EACH BEARING THAT DATE. 








(See note at end of list about copies of these patents.) 





Acid, naphthylene-diamine disulpho, M. Hoff- 
SIREI........coseipsh'sbanslieineneaeaaannneniE 498,882 
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s0-0sesign dng eabiealiall MainMnRERE ieee 499,150 







Aire compen ng device, T. 0. Perry... 498,989 
A ‘ at 
Ataigamator ty hydraulic, &. J. Kennedy 498.979 
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attac 





eee iaio 
niefeN J.B. Jardine rss rs QO 
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a nena see Te ET a 
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Jacquard mechan 
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: and 
cnife. See Pocket knife. 
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Knitting Peftice stop motion device, R. Morley. 499,138 


aa sacinal gow. Te. -cthaduibitinatbes 
p electrode, electric are, 8. Ht a mann.......... Potts 
lamp. incandescent otestrie, A. De Lodyguine.... 498,901 
Vamp, miner's safety, H. Hubner.............. .... 499,117 
re a 498,792 
camp socket and key holder therefor, Ball & 
banners Oi Hai oS ae 
NIN, Oh WINE: ontn ancnnichanesiacsacencio 499,087 
athe driving tm stoabacton F. H. Crafts. . 200000057" 499, 
Lead, crayon, or other holder, A. Fornander...... Soi 
Locomotive driving gear, D. 8. Patterson.......... 499,034 
Locomotive engine, compound, 8. M. Vauclain.... 499,065 
locemative tenders, water supplying device for, 4 
Loom pattern mechanism, G. F. Hutchins..-"""' 
low stopping mechanism, H. E. nanan — 





nap tvecdececgebesoagtuan” 498,875 











278 machine, G. Gri 

Cleaner. See Boiler cleaner. Dish cleaner. Weil Measuring ine cloth, P. F. C. Chevron....... 498,765 

ond tern Sree, Meat cutting and filling mach F. . 498,940 
Clock Rock cocnpenent, LR 499,176 | Metal pains, Cc. Cos heeeenenehe 498,930 
Cloth entering machines, selvage guide for, J. C. wom P. Ho 
Clothes BB. Webber. 2222252220 20000, agaigg2 | Metals and composition for the purifica- 
Ca de iia Gai. Saeeh | tion nd separation of. 3. A. Breyer in 
Coin detector, E. H. Cook \..............0.s00-++00 ++. 498767 | Mill. Sawmill. eunsinnenone on 
Column; ny Tere tron or steel, Poulson & Wiis...: get | Music rack Ry Binns 
Goreme, 3 i wei yepen & Bile... usic 1 me, Pitidks stndbbktiehsausevonséncece 498,950 
Same ete., —_ ap ecktie, G. EB. ler e 

fer forming joints inf ik ‘o. llayhew. 499,173 | Note indicator, 4 : 
Condenser, Stanly, Jr., Tobey nehéanen 498,907 | Nut lock, « . 
Conveyer, nn eeasede 498, pf + & & ~~ “SSSSRSSSSSMIERRRRRRRRRNRRETES 
onsen es » F. atese posncenndedseds.ade 490,175 | Nut wrench, J. Geisler... ................0cccccccceeee 498,782 
— See W Soe. 93.888 p+] burner, i LF Saniehnoninncsacene coe ya ani | Y 

Sy ee seo refining vegetable, G. - BBE 
Corn ely ean R. &. Poindexter.. Oil, ete., treating cotton seed, G. W. Scollay...... 4n82 
Cou coupling. Hose coupling. Ore concentrator, C. E. Seymour.............. . py 
—y I ie CE hnncc\ a cckbnedenbecaap exes 


Creqees se pulter extractor, centrifugal, A. 
ins nasnielilaiiaieeietieneninc chs anne dhe ssesictneun 
Creamer, centrif AS C, Hauberg 
Guitivator. J. R. 
Cultivator, 


P.C. Vi pean : 

Curling iron, H. P. Myers 
ee" See Cake cu 1 ‘Potato cutter. Stone 
Dental art n So 
Desk, adjustable, R. Bryant... 22.022. 2 2S) gsi 
Desk attachment, J. W. Neff...............ccceeeees 499.142 ——s mpoghod 

. See Coin detector. D. ti. & a 

. See Potato digger. — _'. 
cleaner, C. Palmleal................scsseeeerses 499,031 Permutation | look, 7k sebusider 

Dividers, C A. Stra oases seseunenscunsncanecsceess 90.068 Piano action, 8. R. Perry.... 
Dredging machine, hydrualic, ‘I. M. Robbins: )::") 499,042 
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Drill. See Grain Grill. 
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Electric illuminati tus, RA. Cols 
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manufacture of W. A. Van Brunt.. 
mechanism, J. el 
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oo pro’ 


bottles, etc., fitting for, T. C. Hudson.. 





L. Brown. 
rile holder or drawer, D. A. Alden..............++++ 
filter, water, w.B B. Be 


Fur, carroting, H. f. D 


Fur scarfs, head 
Furnace. 





See 
Gas furnace. Glory-hole furnace. ‘Tobacco 
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Paper and fixture therefor, rolled, O. H. Hicks.. 
us for heating size for surfacing, 






: Sewn 










. 498, 
Penmanship, Vevice for assisting, J. D. MecMeen.. 499,029 
of nett apparatus for elec- 


- 498,973 
» 498,830 


Picture holder, P. A. Becker pnabsescoccccceunenanese 498, 
su R. L. Lynch 














Pota anes 
pena cebencebocn Press. See ress. Printing press. 
_ 498,969 Unger SNES Girdncinsecooves 498,996 
tective system, C. KB. Printer’s lock-up, ©. hth allsitewelaebis deodul 498,985 
.-» 498,988 | Printing machine, labe' M. P. Close.. .. 498,848 
° Pri . on - .. 498,161 
nD -»» 498,851 
Printing rol k 1& Koob., .. 499,185 
Prunes or plums, aes for. pricking, Burrell 

Dditccehenetdossbesckbneuksonteseseneveses ae 

Pum p; singie-eylinder double-actine force, W. L. : 

Hj 498, 

Care Ma 

499,181 

~ ated ve 498, 
tail joints, die for manufacturing, F. H. Heath... 498,791 
al and chair, eae How: -» 498,883 | 

w 499, 

. aC 








my ae 

Siihial way tie, o% . Whi 
way tie, metallic, C. Worden. goer 
cedénebecsedeootosdecosece wa. Murnane.......... 499,139 
sdepaeasenetessngt. bedeee wa trolley, ‘conduit, M. H. Smith.............. 498,906 
way trolley, electric, J. R. Griffiths............ 498,933 
ay trolley, electric, G@. W. Hooper............ 499,115 
for, Hartman & Poe... 499,166 


Railwa ways, ol electric signaling apparatus and system 








Stone cutting machine, 0. Leenha ecu’ oie nn 
Stool, convertible Graham & Cartis.............. 290,104 
ee sek 4282} 
Stove burner, ws Se Db aeduenscdcscccencs 498,080 
Stove, cooking. ttlhinns cbicnean cen 400,124 
Stove, heating: » JE are 490,23 
Stovepipe airing and drying rack, Batters & Dug- enon 
Sul Ky racing, T. Hiarrington......)9--.°)00000°°° 
switeh i Bee Klectrical switch ese 
: syringe, G Sap Ls eo enone sceneesscngsecssesesenereces 498,760 
7. Lao yt as teed stnb uinanibeasiinke 499,067 
ic ap us, Copying, 8S. P. Denigson.... 498.911 
Tolehteter — rsgpeage electrical transmitter for, C. 


aie ) paises poateees for, C. W. Ayton.. 
— 





lephone switchboard annunciator, 
‘SeBerey Geghaaneiniih’ etnateumne cageces’ 
st prinkler, R. reed... 
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Tire, pacumasie, ow 
a ic, F. 
y panes L, J. 
Tire htener, J. A. Ash 
Toe weight. JH H 
tT —{---' Holt. I 
q ion engin , és 
T Ayn th trap. 

Trolley staad, J. R. Griffiths. 498, KK? 
, Tro wire curve, R. M. Hunter................... 499,167 
froliey wire finder, J. ee in ddieeoeseebastescoeseas 499, 

ey wire re support, C. Ce tiie ceencccesscss on 
Tunnel bullding apparatus , 8. 1. Morris...) 7°°°°: sans 
Turning crank pins, ~~ U4 for, H. W. Chap- 
a machine ribbon guide, G. ¥. stiii- oa 
Umbrella silo WH. Howe 200000000000 00007 im 
EE WUC IIE 0s. a cannhpensnansosecaite 499,080 
Valve At “mocbantens for motors, H. 

Sins tctadhe cosh teh chbbode ds hie nencentnlle 


Valve | ooan, Good & Petsche. 
Vaive, safety, “4 Lohbiller.. 4 
ta safety, 

iiroating and marking machine, Stewart 





vaporize ‘sama, ¢ H. Cushman.. 
icle brake, N. k: Bradford.. 
\ ehicle, self-loading, G. F. Fischer. 
Vehicle spring connection, 8. R. Ba’ 
vem e brake mechanism, Selden, Chamber- 
Velocipede or bicycle, C, Kromer ...............0.. 
Vending machine, J. A. Williams bpoeneantll 
Wagon brake, L. 
Wagon, postal, B. A be os 
Wagon, tower, J. 8. Hill.. 
Wardrobe, folding, W. B. Ma’ nning.. 
Washer. See Bottle washer. 
Washing machine, C. Grant...............66.<ce000. en 
Washing machine, J. H. Jones 119 
Washing machine, L. Klima. 
Washing machine, G. 
Water closet, J. A. Umple’ 
Water closet seat, L. 
Water cooler, L. B.S “ “ 
Water crane, A. Schei 
- Water elevators, steam or air connection for, H. 
Winkelmann......... 
Water motor, R. M. Shaffer. 
Water wheel bucket, F. Von Leich : 
Water wheel or woo J. W. Kales. 
qe yy eer , 499,130 
























Weighing basket, coa 

Well or deters ,t" and water purifier, W. 8. 
i -cnrenededhoenshtesssecshesenseeess0cceeeese 498,986 

Well rig, oii, i 1s nt cacenesesccspeooohese . 9,045 

Wheel. See Water wheel. 

Whi 

Win 


Window ‘guard, J.C, Meyer. 
Window screen, Z. Loudenbeck 
Window scree: 


Wood polishing com pund. W 
Wool washing machin & A.C. Sargent 
Wrapping machine, C. yt ethsagee 
Yoke, carriage clip, W. J. Kaufman... 








DESIGNS. 





I 22.508 
| De 2. 22,510 
Drinki glass, } KE. J. Rauch fuss... 22497 
J. a i hibveeocsbasedtpedsteceedeebegus 22, gn 






, ete., 
| Spoon or fork handle, x 
‘oothpick case, H. W. Bing 
Trimming, Miller & Barton. 

| Work table, C, M. B. Bolle 





TRADE MARKS. 






Blale Demtal 00... 0000200000 seeccceoes 23,176 
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, Fairbanks Co’ 
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tor polishing leather, th Mawid, ‘8. Keyser 23 168 
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Buttons, - and spring fasteners | for wearing 
appara’ hs gloves, Fast 
Canned vegetabies and fruits, B. 8. Janney, Jr., & ; 
vegetables, including corn, 
M UD EP i sips sccpcses coccccccccccscecsesese } 
oe and faucets, J. Conity............. ee" wi 
ates, Woes fs & Compa. 
r Four L Wright & © iw 
Harness for Rouges and “other ‘draught animals, F. 
i, Bh ink doc tce csccecsscccesescesceescces snd 23,186 
| Horse rasps, feller & Sn diteesnaces vennseundnhdiee 138 
498,990 | Horseshoe nails, New Process Nai! Company nainia TE 
Leather, belt and lace, Bay State Belti Com- a 
occcvcccccccosccenes seesocccgcocevesesevecsooess 
| Medicine and pharm: or, & ical subst pre- 
for use in, J Halcrow. ....... ccc enccues 2,172 
Mil at —h~ 4 W. D. Cleveland & Go............. 23,165 
Mineral waters, natu ictoria Mineral Water = 
8 SII. 64. dase comsesecggneapvedsinneneths 
ma 4, soaps, and cosmetics, Foote & Jenks.. 23,178 
Met artists’ paper used for, Diamona 
IE. tos ncsassecbaniicks epiihaiiiine 23,180 
Printing perfecting, Duplex Printing one 
Remed er? 23,175 
4 y for eye ALA, A. P. Roth et al.......... 2,17 
r man oy beast, externa - . 
Medicine Company.........-.-.-c.00-+s0ccesccsees 171 


venire and drawers, L. H. Day.. 23,183 
Suspenders, belts, s = {ny y.. 


Threads for machine sewing, Kerr 
Thread Com pany  dieun panveialnhinsceesabh alan 218) 
Underwear, ribbed, Lewis Knitting Company .- 71182 

Wash for the prevent tion and cure of sexual dis- 
eases, W. D. Mamn........-.---cceereeesensecees ous 23,173 

Waterprooted od bo liow ware known as indurated, 
ve ted Indurated Fiber Company of New Jer- — 

whis j, brandy, gin. rum, sherry, port, madeira, 
and liqueurs, f. len & Co...... aeatansaebetehnns Bic 
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A printed copy ‘of the 
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Complete Outfits. 
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Also Foot Lathes, Tools and Supplies. Catalogue Free 
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Sebastian Lathe Co. ‘Sint. Q27ionis | 
WELL DRILLING MACHINERY, 


MANUFACTURED BY 
WILLIAMS BROTHERS, 
ITHACA, We Ves 


Mounted and on Sills, for 
deep or shallow wells, 
with steam or horse 
power. 


Send for 
Datars. 
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ATTENTION! 
We are prepared to design, give estimates on, = 
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els, Dies, Special Tools and Patterns. 
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make. By G. M. Hopkins.—Description of a small electro 
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VITRIFIED BRIGK. 


An indestructible product, impervious to water anc 
acids, for room linings and flooring. Especially useful 
in chemical works for lining Digesters. 


NEW YORK BRICK AND PAVING CO., 


___ SYRACUSE, N. Y. 
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London Daily Graphic by various correspondents. With 
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THE MODERN MARINE BOILER. = 
By A. B. Willits, U.S.N. Description of the principal 
features of the boilers of the United States ye 
New Yo.k, with a plea to inventive minds for the 
duction of a type of boiler which shall do away A the 
necessity of t resent enormously e and heavy 
shells, and present a lighter substitute t will 
form the duties of both envelope heating surface 
Containeé in SCIENTIFIC AMERICAN SUP- 
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| Office and from all newsd 





PHONOGRAPHS 
FOR SALE, 
ADDRESS, 


North American Phonograph (Co. 


EDISON BUILDING 
New York. 

Masonic Temple Bidg.. 
Chicago. 





Chain x= Engineering Works, | ss 
-. Approved Appliances for 
g Elevating, Conveying, 
and Transmission of 
Power, Builder of Dry- 
ers for Grain, Brewery 
Grains, Refuse from Glu. 
cose, Starch and Distillery 
Works, and Manufacturer 
of Elevator Buckets, 
F. H. C. MEY 
Buffalo, N. Y. 
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Manufact’rs of 
FRICTION 
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°] 
PULL COUPLINGS 


EYS 
ATN and SPLIT, also Plain and Split Pulleys, 
Simplest, Strongest 
made, Adapted to light or heavy work » oops 
masbines easily and quickly without jar. for ine Cheuant 
STEVENS PATENT 
COMBINATION QAUCE. No. 58 


Scratch and Depth Gauge combined. 
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LIQN ID FURL FOR § STEAM “MAKING. 
By ¥. KR. Hutton. A paper pointing out the advan- 
tages of ‘onan refined and crude roleum for boltier 
= A 4 ~~ SCIENTIFIC AMERICAN SUPPLE- 
Price 10 cents. To be had at this 

oftioe aod ft, ail newsdealers. 

















Steel Type for Writing Machines, 


J. D. MALLONEE, M’f’r, STOCKTON, N. Y. 


tween the shore and stranded vessels, offered to the 


-| THE PREMIER CAMERA 





is THE BEST IN MARKET. 
Simple of Manipulation. 
Plates or Films are used, 
The Shutter Is always set, 
PRICE $18.00. 
Send for Catalogue and copy of Modern Photography. 
We MAKE ALL KINDS OF CAMERAs. 





ROCHESTER OPTICAL COMPANY, 


14 8S. Water St., ROCHESTER, N. Y. 
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Wire Spring Miliow 
cool and cleanly. is con 
ducive to refresh 
ingsleep. Health 
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@ ESTABLISHED 1845. 

The Most Popular Scientific Paper in the World 
Only $3.00 a Vear, Including Postage. 
Weekly—52 Numbers a Year. 

This widely circulated and splendidly illustrated 


paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Efgineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, 
ete. Complete list of patents each week. 

Terms of Subscription.—One copy of the ScrrN- 
TifiC AMERICAN Will be sent for one year—52 numbers 
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of three dollars by the 
publishers; six months, $1.50; three months, $1.00. 

Clabs,.—Special rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit is py Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed 
seldom goes astray, but is at the sender’s risk. Address 
all letters and make all orders, drafts, etc., payable to 

MUNN & CO., 361 Broadway, New Vork. 
oO- 
THE 


Scientific American Supplement 


This is a separate and distinct publication from Tuer 
SCIENTIFIC AMERICAN, but is uniform therewith tn size. 
every ber containing sixteen large pages full of en- 
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GAS AND GASOLINE 
ENCINES, 

/1-8to0100 horse power 

Car be used in cities 


OVER Neo Danger. 
33,000 SOLD. No Engineer. 


OTTO GAS ENGINE WORKS, PHILADELPHIA. 
PATTERN MAKER, 14% CLANS Ry, 
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gravings, many of which are taken from foreign papers 
and accompanied with translated descriptions. THe 
SCTENTIFIC AMERICAN SUPPLEMENT is published week - 
ly, and includes a very wide range of contents, It pre- 
sents the most recent papers by eminert writers in al! 
the principal departments of Science and the Useful! 
Arts, embracing Biology, Geology, Mineralogy, Natural 
History, Geography, Archwology, Astronomy Chemis- 
try, Electricity, Light, Heat, Mechanical Engmeering. 
Steam and Railway Engineering, Mining, Ship Building. 
Marine Engineering, Photography, Technology, Manu- 
facturing Industries, Sanitary Engineering, Agricuiture. 
Horticulture, Domestic Economy, Biography, Medicine. 
ete. A vast amount of fresh and valuable information 
obtainable in no other publication. 

The most important Engineering Works, Mechanisms. 
and Mancfactures at home and abroad are tllustrate’ 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT for the United States. 
Canada, and Mexico, $5.00 a year; or one copy of (he 
SCIENTIFIC AMERICAN and one copy of the SUPrLE- 
MENT, both mailed for one year to one address for $7.00. 
Single copies, 10 cents. Address and remit by postal order, 
express money order, or check, 

MUNN & CO., 361 Broadway, New York. 


oO 
Building Edition. 

Tae SCIENTIFIC AMERICAN ARCHITECTS’ 4N" 
BUILDERS’ EDITION is issued monthly. $2.50 a year. 
Single copies, 2% cents. Thirty-two large quarto pases, 
forming a large and splendid Magazine of Architecture. 
richly adorned with ¢legant pilates im colors, and with 
other fine engravings; illustrating the most interesting 
examples of modern architectural construction and 
allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private res'- 
dences, city and country, including those of very mod- 
erate cost as well as the more expensive. Drawings '" 
perspective and in color are given, together with Plans. 
Descriptions, Loeations, Estimated Cost. etc. 

The elegance and cheapness of this magnificent wort 
have won for it the Largest Circulation of 8) 
Architectural publication in the world. Sold by all news- 
Gealers. $2.50 a year. Remit to 











MUNN & CO., Publishers, 
361 y, New York. 
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Pounded by Mathew Carey, 1786, 


EY BAIRD & CO. 
HENRY CAREY BAIRD & © 


trial Publishers, 
yoo Walnut St., Philadelphia, Pa.. U. S. oa 


Catalogue of Practical 
Wiune Books 8 pages 8vo, and our other PRS ) 
bert irculars, Ses whole coverin RL! — 8ci- 
ti 
eneny one in any ‘part of 
adaress. 


Dixon’s Silica 
Graphite Paint 


Is unaffected by heat, cold, 
dampness, rusts or acid va- 
pors. Economical and health- 
ful. Beautiful as well as dur- 
able. 
wooden structures of all kinds, and 
-colored paint can 
Dizon's Graphite Paint ls is unequaled. 


Send for circulars raant testimonials. 
JOS. DIXON CRUCIBLE CO. 


| Jersey City, N. J. 
CHICAGO EXHIBITION 


TO INVENTORS 


ees 

















AND MANUFACTURERS 





d established English firm whose operations cover 

us whole of the United Kingdom of Great Britain and one 
Ireland e - portions of the Contirent of 

ee net of competent travelers 

im splement agents are prepared 
inpiem cash and es 

American invention 0: 

within the scope of example, labor- 


iances of domestic etiheg, is impremente for 
the dairy and garden, op ER wr ed machinery 















risitors to the 
WORLD'S FAIR 
should fegcaters Kansnine lecorers 
drolgtcal arnt 


on exhibit 
a Baltimore, Ma, 0S 5 An. LS 
w 
manufactures 


also 
for U. wr fe 















GATES ROCK & ORE BREAKER 

Capacity up to 200 tons per hour. 

metal and broken tore org tha 
Builders of H PSone Santen 


Machinery. 
GATES IRON WORKS, 
oe tyre linton 4 = 
a a A 8t.. Boston, Mass 


Ge) ees 
















i MOISTURE GAUGE. 
Fer Incubators, Sick Rooms. 


‘or 
Ch icage Gauge Ce., Chicago. 
It you are interested in 


ELECTRICITY 


our special Price List Z. 
BEL Ls. BA BATTERIES. PUSHES, 
RE, MOTORS, 
ana full line of general 


ELECTRICAL SUPPLIES, 
STANLEY & PATTERSON, 


Electrical Heuse Furaichings, 
& & Frankfort St., N. Y. City. 


JUST PUBLISHED. 














By Richard A. Proctor, F.R.A.S. 


* * * 


aA series of twelve elegantly printed Maps of the 
eavens, one for every month in the year. Specially 
Prepared for use in North America. With descriptions 
apar eanying exc map, giving the names of the prin- 
stars and constellations, showing their relative 
positions at given hours and days of the month. 

A most beautiful and convenient work, specially 
adapted for the use of those who desire to acquire 
* feneral knowledge of the starry realms. 

To which is added a description of the method of 
— and using ->tificial luminous stars as an aid 
= fixing in the mind the names and places of the 
various stars and constellations, by Alfred E. Beach. 

Altogether this is one of the most popular, useful, 
——— works of the kind ever published. 

quarto volume, elegantly bound cloth. Price 
$2 50, postpaid. 


MUNN & CO., Publishers, 





“THE DENSMORE” 


USERS EVERYWHERE PRONOUNCE IT 


“THE WORLD'S GREATEST TYPEWRITER.” 


A trial by Gon of its competitors 


will prove it 
is proving it every day. 


IS SUPERIOR IN FULLY FIFTY WAYS. 


Our free pamphlet = what great concerns like the 
Carnegie’ f 


that use it, think of it. 


Densmore Typewriter Co., 202 Broadway, New York 








Inventions and Novelties Developed. 
Electrical Goods. mIGAL 

and" Hepair Wan Wore. coon N. ¥. ELECTRICAL — ~ 
RIFE’S AUTOMATIC 

HYDRAULIC E ENGINE QR RAM 
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Inexpensive. Send 

fully illus. catalogue. 
See illustrated notice 

in Sci. Am, p. 5, July 5, 90. 


in” olzergaie Engine 
VOLNEY W. MASON & CO. 
FRICTION PULLEYS, CLUTCHES, and ELEVATORS 


PROVIDENCE, R. I. 


HOW TO BECOME AN 
EXPERT AT ' FIGURES, 
Songesianet Basiness P oist— Ser 
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8t., Kew York. 


Experimentors can le 
INVENTORS <2 — assistance fron us Ly —_ 


in 
ing their ideas. Mode’ terns a pecialt: Write 
= . WM. GARDAM & SON'S John “st, New ¥ York. ™ 


SINTZ GAS ENGINE co. 
GRAND 9 MIOE., 
\} mfacturers of the Sintz Sta- 


onary ays ariae Gas CH 
asoline Kngines. 
Boats and Blectric 
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THE SIMPLEX TYPEWRITER 





Small Articles Manufactured in mantitice. 
Inventions pestpaes and evenect. w Alu- 
minum a 5 alty. Ss. P. Denison, and 


Builder of Machinery, 143 Centre St., New York. 
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Mechanical Help for Inventors. 
There is nothing like a first-class ma- 
chine shop, organized for and adapted to 
miscellaneous jobs, to carry out an in- 
ventor’s ideas and make the most of 
them. Primer to send. 
Tue JonEs Brotuers ELectTrRIC Co. C1n'tr. O 


Astronomical Telescopes 


of superior defining power, 
Photegraphic Lenses, etc. 
_ Manufactured by 
Ww. & D. MOGEY, 
Bayonne, New Jersey. 
&2 Send for new catalogue. 











DRILL CHUCKS, 


write. we! DP to CHUCK CO,” Cla ie, N. ¥., U. 8 for 


ie of Post tiy DRIVING DE it, i. 


che c ‘he show! othe only perfect system ever devised for 
Golding and drivi ng drills. 


Voretan Asqrcies : Ph. Roux et Cie., 4 Boulevard du Temple, Paris, Fra: nee. E. Sonnenthal, Jr.. Nueu Prom- 
0. 5. Berlin. Germany. Selig, Sonnenthal & Co., 8 Queen Victoria Street, London, E. C., England. 





Sogggeer’s} 7 2KI kiert s 
Office, 
&®” All work on 





Send for Circulars and Prices. 3 


CHAPMAN VALVE MANUFACTURING COMPANY, 
MANUFACTURERS OF 
Valves and Gates 
For STEAM, WATER, GAS, AMMONIA, OIL, ACID, Etc.; also 
GATE FIRE HYDRANTS. 
We make a Specialty of Valves for Superhented ont Bigh Pressure Steam, 100 Pounds 


General Omce a wath” INDIAN ORCHARD, MASS. 
,. 


Oh’ {24 WEST LAKE STREET. 











HARRISON CONVEYOR! 
Handling 6Fain, Coal, Sand, Clay, Tan Bark, Cinders, Ores, Seeds, &c, 
Sender | BORDEN, SELLECK & CO.,§ saS.oh2rs, Chicago, lik 













AGENTS $50to $100 wire. 


runsallkindsoflight machinery. Cheap- 
est poweron earth. Conneeted instantly to 
wash or sewing machine, corn sheller, 
pumps, fans, lathes, jeweler’s or d~ntist's 
machinery, &c. Clean, Noiseles:, lasts 
a life-time. No experience ne-a-d. To- 
show in operation means a sa. Guar. 
anteed. Profits immense. Cirvvlars free. 
. HARRISON & ©O., Coiumbua. 0 

























361 Breadway, New York. 
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M —-- cone Tvil Beineering Serre iene 
achine Sho; es, rary. 
Expenses low. Address a a ED. 














lustrations, describing every article 
required by Bands or Drum Corps. 
Contains instructions for Amateur Bends, 
Exercises and Drum Major's 

Laws, and a Selected List of Band Music. 
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Safety Neck 
Yoke. 


Economical, safe, durable and 

reliable. we Patent for sale 

entire by States, or will ar- 
‘or 


range 
royalty. For sample and terms 
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Has no equal for all pnp By bearings. It is used 
where no other known 
THEO. HIERTZ & SON, s+ ~ Penee Met- 


, Stereot: and Electrot 
& P.M, 2985 W Park Avenue, or LOUIS, 0. 
Dust! Dust! 


Gibbs’ Patent Dust Protector tects 
the nose and mouth from inhaling poi- 
sonous dust. valuable 





nts. ‘Geulare Fon. IBBS RESP!- 
TOR CO., 31 La Salle St., Chicago. 








ICE-HOUSE AND COLD ROOM.—BY 
Bo Haste mrainal in Sctmnric rmnncas BU 
a het Price 10 cents. To be had at this 
office and from al) newsdealers. 

















After being on the Market Seven Years 
THE AGIME AUTOMATIC ENGINE AND BOILER 


STiL«I. LHADS! 


Halt te Feur Horse Power. Marine and Statienary. 


For either Natural Gas or Petroleum as Fuel. 
VURANCE. 


wwo XTRA INS 


forests 22: ROCHESTER MACHINE TOOL WORKS, Brown's Race, ROCHESTER, & Y. 
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A New and Valuable Book. 





12,500 Receipts, T08 Pages. Price $5. 
Bound in Sheep, 86. Half-Moeveceo, 36.50. 
This splendid work contains a carefu! comptiation of 
the most useful Receipts and Replies giyen in the Notes 
and Queries of correspondents as published in the Sci- 
entific American during the past fifty years; together 
with many valuable and important additions. 


Over Twelve Thousand selected Recei are 
here collected; neariy every branch of the —— ~ arts 
being represented. It is by far the most comprehensive 
volume of the kind ever placed before the public. 

The work may be regarded as the product of the stud. 
jes and practical experience of the ablest chemists and 
workers in all parts of the world; the information given 
being of the highest value, arrangeo and condensed tn 
concise form convenient for ready use. 

Almost every inquiry that can be thought of, relating 
to formule used in the various manufacturing indus- 
tries, will here be found answered. 

Instructions for working many different.processes in 
the arts are given. 

Those who are engaged in any branch of industry 
probably will find in this book much that is of practical! 
value in their respective callings. 

Those who are in search of independent business or 
employment, relating to the home manufacture of sam- 
ple articles, will find in it hundreds of most excellent 
euewes tions. 

CP” Send for Descriptive Circwdar. 


MUNN & CO., Publishers, 


SO. NTIFIC AMERICAN OFFICE, 
361 Broadway, } New York. 


PROPOSALS 


QEAL ED TENDERS WILL BE RECEIVED BY 
the Governinent of Newfoundland, addressed to the 
Colonial Secretary, on or before the 13th day of August 
next, for a lease of the St. John’s First Class Sim; pson’s 
Improved at Dock, and of the harbor works in connee- 
tion therewith, for a term of ten, fifteen or twenty years. 
The Dry Dock is 6%) feet in extreme length, with a 
draft of 25 feet of water on the sili at high tide. It is 
built of concrete, pitch pine and oak, and is in good 
condition. The property is equipped on ove side of the 
dock with all necessary repair, shop and office accom- 
modation, in a brick building 400 feet long, ¥ feet wide 
and 16 feet height of wall. The shop is provided with 
1 vertical drill, | punch and shears, 1 set plate rolls, 
electric light plant, and engine and boiler, with necessary 
8 fting. In separate brick building, on the sane 
side of the dock is the pumping tustallation, consisting 
of two W. H. Allan’s 30-inch centri fugal ve os (direct 
acting horizontal engines) and one inch centri- 
fugal (engine, compound, double, vertical), all supplied 
by a pair of marine boilers. The gate is a floating iron 
caisson, provided with steam warping capstan and steam 
ballast pump. Tenders must stute term of years pro- 
,»osed, rent and securities for performance of contract. 
‘urther §. Colonial may be had on ap lication to me, 
R. BON May tee Secretary, St. John’s, Newfound- 


land. — 25t 
VANDUZEN *3e%" PUMP 
THE BEST IN THE WORLD. 
Pumps Any Kind of Liquid. 
Always in Order, never Clogs nor 
freezes. oe Pump Guaranteed. 














et toS 7TH each. Address 
THE NDUZEN & TIFT CO., 
102 to 108 EB, Second St., Cincinnati, 0. 
20° ay 2h refunded. Razorine Co. {ka Columbus <b or ‘NY. 


Delaney’ 8 ‘Metallic Gaskets 
and Flanges make everlasting 
joints. Delaney’s Ex-« 
pansion Packings for 
steam, water and arpmcnia 
- best and cheapest, 
7.2 Detane & Ca, 
Te Fowler ts. 
Milwaukee, Wis. 


will buy patents on & perfect corm bined 
Planter and Cultivator. Can be manu- 
factured at half the price of similar one- 
and weighs leas. Also patents on Stirs 


po, Lantern and Foot Warmer. For terms and parti- 
T. F. “BAIRD, Gasbure, Brunewick Co. Va. 


" O8G000'S DEAF CROPHON<. 

7 Aninstrument that will positively assist 
the deaf. Easily carried in pocket. Made 
of bell metal. Will last for years. $3.00 iu 
Stamps or P.O. Order. Keference Vaion 
National Bank 

OSGOOD BROS,, Gakland, Cal 


STEEL TYPE FOR TYPEWRITERS 


3, Stee! Stamps, Rubber and 
Metal Me Wheels, Dies, etc. 
oan Model and Expe rimeutal Work. 
am Small Machinery, Novelties, etc, man- 
ufactured by special contract. 


New York Stencil Wks. 106 Nassau St., iN. y 
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A fine 14k gold }.Jated watch 
toevery rewder of this paper. 
Cut this o utand send it to us 
with yorr full name and ad- 
ress, and we will send you 
one of these elegant richly 
= gold finished watches 
y express for examination, 
and if you think it is equa! in 
appearance to any 625.00 gold 
watch, y our sample price 
$8.0.and itis yours. We sen 
with the watch our guagantee 
that you can return it at any 
time within one year if not 
satisfactory, and if yon sell 
or cause the aale of six we 
will give you One Free. Write 
at once as we shall send out 
samples for sixty days only. 


THE NATIONAL M’PR 
sf! posing CO. 
CHICAGO, ILL, 
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 Bdvertisements. 


RATES. 


ORDINARY 


inside Page, cach insertion, 
Back Page, each tnecrtion, - ~- $1.00 a line 

4 For some classes of Advertisements, Special and 
Hu YT rates are required. 

The above are charges per aga — about 
words per line. This notice shows ee width of the I 
and is set in re type. Mngravi may head aiver. 

t nee rate per ag line, by measure- 

pom Advertisements must be 

received at Publiont ion Office as early as Thursday 
worming te appear in the following week's issue. 
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eno FORCED PRODUCT. 


“Rogers Drive Screw.’ 


Patented May 1, July 19, 1887; 
July 1, 1888; 













July 19, tae. 
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iate wood when driven 
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ed, the entire surface 
has a metallic skin. 
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AMERICAN SCREW CO, 
PROVIDENCE, R. |. 


* Motor of 19" Centu 
Can be 
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ASTRONOMY 


Poole Bros. Celestial Pianisphere and 
Cotegtia! Han. Handbook just published. 
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high priced 
watch 
= mopen face, hunting, ‘nickel, stiver 


Sty and filled gold cases. 
Durability~<,.0\, yrs'ches_ selling 
The for ten years. 
Quick-winding--=! 
Waterbury. 


Stem-set, full jeweled. and sold 
jewelers every where--tog 
vs. Ladies and Gents.— 

Limit, 34 to S:< in 2 hundred 
Giffereni sty es. 


five sec- 
required 
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MUNN & CO., Selicitors of Patents, 
3@1 Breadway, New VYerk. 


75 cents a line 
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KODAKS. 


Take one with You 
to the World’s Fair. 
——— 


They’re the only vractical camera for the purpose. 
No bulky glass plates—no troublesome holders—no 
need of hunting up adark room. With our special | 
Columbian spools of film, containing 300 exposures 
you can have your Kodak loaded before leaving 
home and can then “press the button” 
you like, while at the Fair without the necessity 


of reloading. 


Eastman 
{| Send for | 








rastest FINE GRINDER Stexn 
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Kodak Co., 
Rochester, N. Y. 
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“IMPROVEMENT THE ORDER OF THE AGE.” 


The Smith Premier Typewriter 


@mbodies the most Progressive Mechanical Principles. 


All the Eseentia!l Features Greatly Perfected. 


Perfect and Permanent Alignment. 
Easiest Running, and Nearly Silent. 
All type cleaned in Ten Seconds without Soiling the Hands. 
The Smith Premier Typewriter Co., Syracuse, N. Y., U. S. A. 
We have % branch offices in the principal cities throughout the United States. 
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“ Electric x Motors 


FOR ALL POWER PURPOSES. 


MILLS, FACTORIES, SHOPS, LOCOMOTIVE WORKS, ETC., OPERATED BY OUR 


OTANRic MoTORS. 


Are Cleaner, Healthier, Give Greater Returns for Outlay, than those Operated by Other Methods. 
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GENERAL ELECTRIC COMPANY, 
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ELF CLEANING WATER FILTER, 


125 MILK ST., BOSTON, MASS. 


This Company owns the Letters Patent 
No. 186,787, granted to Alexander Graham 
Bell, January 30, 1877, the scope of which 
has been defined by the Supreme Court of 
the United States in the following terms : 

“The patent itself is for the mechan- 
ieal structure of an electric telephone to 
be used to produce the electrical action 
on which the first patent rests. The third 
claim is for the use in such instruments 
of a diaphragm, made of a plate of iron 
or steel, or other material capable of in- 
ductive action; the fifth, of a permanent 
magnet constructed as described, with a 
coil upon the end or ends nearest the 
plate; the sixth, of a sounding box as de- 
scribed; the seventh, of a speaking cr 
hearing tube as deseribed for conveying 
the sounds; and the eighth, of a perma- 
nent magnet and plate combined. The 
claim is not for these several thing: in 
and of themselves, but for an electric tel- 
ephone in the construction of which these 
things or any of them are used.” 

This Company also owns Letters Pa- 
tent No. 463,569, granted to Emile Ber- 
liner, November 17, 1891, for a Combined 

Telegraph and Telephone; and coutrols 
Letters Patent No. 474,231, granted to 
Thomas A. Edison, May 3, 1892, for a 
Speaking Telegraph, which cover funda- 
mental inventions and embrace all forms 
of microphone transmitters and of car- 
bon telephones. 
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PADDLE YOUR OWN CANOE. 
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